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FOREWORD

The recent breakthroughs in all scientific fields have had profound implications
fcr the teaching of seience in our public and private schools. With children exposed to
the dynamies of an aerospace age and everyday living marked with inereasing complex-
ity. it is mandatory that school programs he more carefully designed. This is especially
lrue in science education at the elemertary school level. In terms of both basic content
and scquential leaining experiences for different age groups. cla:srnom tea-hers and ad-
ministtators have an obligation to review critically their present efforts in science
teaching.

Strengthening Srience Teaching in Eleinentary Schools has been appropriately
named. Through Uie use of first printing copies it has served as a “launching pad™ for
varivus types of i-tensive in-service science education activities for all school personnel
havirg responsibilities in this area.

Yot since 1916, when the Office of the Superintendent of Public Instruction pub-
lished the Hlinois Curricelun and Course of Study Gutde for Flementary Schools. had a
revision been made of the materials pertaining o seience instruction. The former Director
of the Ninois Curriculum Program, Dr. Fred P, Barnes, of the University of Nlincis, ac-
tivated a committee to work toward a new seience curriculam Lulletin. The conmittec’s
work was completed tirongh the leadership of Dr. Woodson W, ishlack of Southern
Minois University who, at the present time. is Director of Curriculum Developnient and
the llinois Curriculum Program,

Our appraisal of the bulletin is that it is onc in which we can take real pride nd
find in it a wealth of suggestions for teaching scier ce in the elementary schools of I1li-
nois. In transmitling the bulletin to intermediate end local school officiale, we recom-
mend that you acquaint yourselves as fully as possible with the pritciples and supporting
ideas included. Through our cooperative cfforts in the implementation of this guide,
further upgrading in the quality of scienee programs and teaching can be accomplished.

Appreciation is expressed to each member of the comnmittee for his contributjons
in the development of this bulletin. Beczuse of his diligence, persistence, and professienal
commilmenl, special vecognition is made of the work of Dr. Clyde M. Brown, who
served as Chairman of the Commitice. Alhough he is credited with having wrilten the
greater part ci the bulletin, words of commendation are expressed alse Lo Mr. Harold R.
Hungerford, Dr. R. ). Fligor and Dr. J. Myron Atkin, who prepared selected portions
of the guide.

Mr. Carl Renshaw, Principal, Du Bois School, Springficld, Mr. Donald Streng.
Superintendent of Sehools, District 85, Joliet, and Mr. Richard Benson, Cniversity School
Instructor, Southern Nlinois University, Carbondale, are recognized for their review and
sclection of the scierce experiments and demonstrations included in Appendix A. For his
ideas related 1o format and for designing the cover, the committee is grateful to Mr.
William Bealmer, Art Consultant in the Office of the Superintendent of P'ublie Instruc-
tion. The line drawings are the work of Mr. Marvin K. Mullin®a, Art Teacher, Lanphier
High School, Springficld.
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Besides those specifically mer.tioned. acknowledgment is made of all other persons
who shared ideas or materials contained in the bulletin, Finally, it would have been

impossible 1o have seen this kind of volunteer effort completed had iv not been for the
consideration of boards of education and institutions of higher learning in permitting

the several committee members to serve the state in this manner.

In cooperation with the lay and professional groups represented on the Nlinois
Curriculum Council, the Office of the Superintendent of Public Instruction is pleased to
sponsor and present this bulletin.

Ray Page
Superintendent of Public Tnstruction
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PREFACE

Curriculum improvement is dependent upon a number of factors, One of these is
the availability of resource materials for school administrators, curriculum directors,
and classroom teachers. Beginning in 1947 the Office of the Superintendent of Public
Instruction has released through the Illinois Curriculum Program numerous p iblica-
tions. At no time have these been prescriptive in nature. Nonetheless. they heve re-
flected principles of education based on theory and research, and at the same tim: have
included practiczl procedures for teaching.

In the subject field series for elementary schools the following are now available.

School Begins With Kindergarten

Thinking in the Language of Matkematics

Strengthening Science Teaching in Eiementary Schools

Children Learn an:l Grow Through Art Experiences

Learning and Living Music

English Language Communication

Teaching the Social Studies
Other bulletins being developed will be concerned with health instruction, physical
education. and tcaching foreign languages in the elementary school.

Intended to be suggestive and thought provoking, Strengthening Science Teahing
in Flementary Schools can lead to improvement in the quality of learning experiznces
children and teachers have in science. The extent to which the bulletin achieves this basic
purpose depends upon the intecest ir, and follow-up use made of it. Among some school
systems the bulletin may simply supplemant the excellen: science materials which have
already been prepared and adopted.

In school districts where cver-all curriculum councils exist and where work has
been done in curriculum study and reorganization, this new bulletin will find a natural
setting for proper implementation. Likewise in school districts having science con-
sultants and coordinators of curriculum the chances are quite good that these personncl
will assume lead :rship in helping teachers note the implications of the guide for rore
effective educutional planning and teaching.

Within communities where conditions are lecs favorable in terms of providing
science specialists, the county and local schoo) administraiors must be looked to for
initiating the study and utilization of the guide. As much es possible personnel from
the Offize of the Superintendent of Public Instruction will provide assistance in its
implementation. Currently the science consultants, available through the provisiors of
tte National Defense Education Act, Title 111, will continue to sponsor workshops in
science education throughout the stete tnd assist in science programming at the local
community level.

In the final analyeis the committee who prepated this guide realized that the tlass-
room teacher will be the one who actually tests the validity of its work. Wiih prinary
emphssis on & core of teaching ideas the bulletin conlains space for a tracher's notes
after each chapter. It is hoped that this will motivate teachers to relay to this office
ideas which n.ay be used as grist for workshop ciscussions; far the prcparation of
supplements to accompany this guide; and to ass'st ir. perindic revisions of science
education curriculum guides.

Waoodson W, Fishback
Direetor of Cucriculur Development
and he Dlinnis Cureiculy m Progrim .
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CHAPTER |

Using the Science Guide

Major Objectives

This curriculum guide is desizned to be of ditect help to clasroom teachers in
[linvis who desir: to strengthen their science teaching. The commuitee kept in mind
the varied backgrounds of teachers responsilile for science instruction, Tlerefore, etn-
phasis is placed on general guidelines and a variety of information lo assist teachers
in their organization and development of siience programs in clementary schonls,

1t is not the nurpose of this guide to supply course outlines but rather it is intended
to suggest what teachers may do in the classroom to make their science teaching more
clfective. The ideas presented are those which expericnced teachers have utilized and
have found workable in making learning not only more effective but also imore enjovable

for hoth the teacher and the learner.

Others who may find the guide useful ave superintendents in charge of instruction,
principals; ard eurriculum voordinators. Pe sonnel in teacher training institutions may
also find the guide helpful in the. pre-service training of elementary schoul teachers.

No course vutlines or scope and sequence charts are included. Most texthook com-
panies who publish a science series for use in the elementary schools develop scope
and sequence charts built from the materials utilized in organizing their texthooks.
These may be procured frer of charge from representative companies, and a teacher
shovld have one or more arailable.

It is recommended that teacheis in an individual schoo! system work together to
develop flexille, instrucional outlines of science that fit the requirements of their
particular schools. The :omniittee believes that adoption of a hlanket outline for state-
wide use would rove to be resiricting and limiting; hence, fall short of the need:
of the teachers and the children. Fach group is different and the problems of individual
communities ma¢ an inflexible science program less dynamic than an individualized
program,

It is advisable, however, for a school-wide overview lo be taken in organizing a
science cutriculum. This necessitates careful planning for the continuing science educa-
tion of the child from nursery school or kindergarten through the s zondary school.
Teachers are encouraged to acquaint themselves with the total school eurriculum to see
how the suhject matter they teach coriplements and reinforces the children’s total edu
cation.
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Administrative Responsibilities

Administrators have a dual responsibility in the science program. First, they must
offer supervision and guidance ta their teachers conducive to the development of a sourd
elementary school science program. Second, they must help provide the facilities and
equipment (material} which are needed 1o implemncnt the program.

Coordination in the pr.paration of scisnce programs should be provided either by
the principals or by well-trained curriculum coordinatars working with comnmittees of
classroom teachers. Best results can probably be achieved in workshop situations on
relcased time during the regular school session or in sessinns prior to the opening of
schiooi in the fall. Tt is also wise, when possilide, to enlist the services of a science con-
sultant, since many elementary teachers have minimal training in science, have had
litle in-service training in science, and are not up-to-date on many recent developments
in the various science fields.

The consultant for the elementary science program should hove a broad overview
of science. Such an understanding is characteristic of a well-trained junior high school
general science teacher. Somelimes a person who is primarily a subject-matter specialist
from the fields of zoalogy, botany, physics, or chemistry can alse prove effective. In
recognition of the responsibilities of those teachers charged 1n work as consultants and

advisors for the elementary scienre pragram, an appropriate allowance should he made
in their teaching loads.

Mazny materials are desirable for teaching clementary science. For economy within
individual schools, scivnce supply and equipment ceuters should be established. In some
schools the science distributior. ~enter may e combined with the film center. The center
would remove, 10 a large degree, the needlese dublications imvalved ia individual class.
room supplies.

Materials ean be checked cut by the teachers as necded and returned following
the completion of an assigntaent. Where school-wide supply and equipment centers are
ntilizad, some person should be put in charge of the center lo service equipment and
maintain the stock of expendable items.

An iicreasing number of schools are tryving to meet the cquipnient needs of their
teachers through the purchase of sciciice kits, science packets, or mobile laboratories,
Thete are several very fine units assembled, but all demand constant maintenance or
they quickly become collections of little use. Again, one individual should le charged
with surveillance to keep materials in order and in adequate quantity.

A carefully selected professional library, including science methods books and
idea books, is highly desirable over and beyond the usuval expendable deinenstration
supplies. All Ebrary materials should be readily available 1o the teachers of each school.

Administrators are responsible for the school program and must be kept informed,
Teachers in the elementary schools must carefully plan their work and should keep the

)
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administrative staff acquainted with their science pregram. Only in tais way can con
tinued administrative support be expecled. When principals an science consultints 8 .
mede aware of special science aclivities, they are more sympathetic viith their teach ¢’
requests and proposals. Lack of sdministrative sup} >rt oc.urs most frequently . her
the purpose of an activity is not outlined prior to its iniliali: .

TEACHER’S NOTES

9
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CHAPTER 11

Science and Why We
Should Teach It

Science Nefined

Science experiences in the elemertary school sre a part of the total education of
the boy and girl. It is difficult, if not almost impossie, to isolate these experiences
froin the total school p ogram. R. Will Burneti of the College of Education, University
of Illire's, concludes tiat in the elementary schools it isn’t a question of “Shall the
teacher teach science?” but rather “How can a teacher avoid teaching science?”

Science is an integral part of the lives of children and each i, to & certain degree,
a scientist. Insofer as he asks “what,” “how,” “why,” and “what would happen if . . .”
about his environment, the child is an investigator involved in an elemental form of
research. Not only is h: investigcing but, if his curiesity is given direction, he is also
developing basic skills necessary in the study of the scientific world. When he utilizes
scientific principles anc truths in solving his problems, he is a young consumer scientist
or applied scientist.

In the elementary schocl, science has too frequently been associated with nature
study. More specificaly, science teaching has frequently been restricted to making
collections of shells, insecls, rocks, flowers or leaves. The “collecting” was the science
program—the end resilts werc “the collections.” Little was discovered concerning the
interaction of forces, the relatisnship between things and their environment, or cause
and effect relationships. Dispensing unrelated facts of science that might be returned
unassimilated on an olfjective test - alco been considered too frequently by some as
science teaching.

Science in the elementary school is not a collection of abstract ideas couched in
big words. It should be the down-to-earth, common sense explanations and facls about
the phenomena children observe around then all the time. While it is true that
the horizrns of awsreress of young children are broadening, Luilding an understanding
of basic science princif les is still a major funclion of the elementary school teac 1cr.

Recent activities :ind discoveries, such as space travel, man-made satelliles, suided
missiles, atomic fission and atomic fusion, are scienlific advances built upan basic science
principles which man has discovered about his environment. Understanding the basic
principies and the understanding of relationships are the impeortart goals toward which
teachers should strive.

10
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The philosophy of tea hing whicly accepts the premises (11 that elildren are taught
with facts: 12) that they {fearn to use particulac =kili=: and 13+ that clementary science
shoull ereate awarencss, develop attitudes and build appreciations, requires an ex-
panded definiti n of science.

The tollowing three-fold definilion scems coasistent with the premises stated above.
Scionce is:

Loa bdy of classified knowledge- -ali the facts that have been accumi'ted by
wan trough the vears which are apparently true and scem to explain the oc-
currence of phenomena in our natural environment.

o

caway of thinking--an attitude or a belief that thirgs do not happen without
a cause: that there is a rational explanation for those happenings which we can
observe with our senses if we oniy have possession of adequate data.

-

.a methad of working—-the scieatific metheds or the various facets of these

methods whicih utilize specific skills neceszary for working in science.

Flemeatary wcience shoulill concern itzelf with those prineiples, facts. and problems
of the biological and physical worlil that affect the lives of children. Science education
should provice the child with an understanding of the hasic concept. inherent in the
world of science as welt as provide him with sound attitudes toward the natural world
in which he lives. The pupil should le familiar with certain s ills which he can use
in scientific sbady. His attitudes toward sociely and his cuiture should reflect an nnder-
standing f the hasic p' obleins of science and the advantages brought about by an era
of scientific techinolegy.

Reasons for Teaching Science

P fore a teacher ean function effectively in the area of elementary chool science
he must kave an undersianding of the lasic purposes of educating children in this area.
Az in the other phases of the curriculun, there are specific objectives and goals related
1o suience cducation. The basic purposes of the science program need be no different
from those of other curricvlim areas except that the subiect mat'er, altitudes, and skills
¢2ai, for the mast parl. directly with science.

Teachers may find the following statements useful _n answering the question, “Why

“n

teach ~ience
1. We shoud | teach science to foster and satisly interests and (o stimulate curiosity.
2. We should teach science to correct comman misconceptions.

3. We thould teach science to help children desvelop ratienal antitudes loward the
natutal world.

L We shourd tach scier ce tecause i ix intellectually stimulating.

5. We should teach science to brinyg ahout a broader understanding and appiecia-
tion of cur total environment,

ERIC’
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Any list of intentions or objectives of teaching cannot be achieved if they ate
wiiiten oul at the beginning of the schonl year and then filed away. They are vital only
when they arc L-p.i constantly before the teacher ann acl as guides in the selection of
content. metlunls of preseatation, methods of evaluation. and other aclivities of the
classroom.

A good teacher will ask himself three questions when teaching in a fundawental
curriculum area:

1. What subject matter sheuld he taught?

2. What attitudes should the child have toward the subject matter and ils ramifica.
tions?

3. What should the child be able to du as a re. alt of his experiences?

This bulleiin advocales the development of appropriate goals ard objectives in
science education under the major headings of knowledge. atlitudes, and skills,

Knowledge

No cne can refute the impartance of subject matter in the field of science, This is
the factual side of science, and it is important that the knowledge imparted in the class.
room be correct and appropriate for the age level of the children. As the subject of
science is developed in the classroom, pupils should retain certain basic ideas or con-
cepts which they understand and find appropriate to further their scientific education.

11 should be remenibered that facts aione and of themselves are inedequate cnds in
the modern educative exp.rience of children. The facts taught must be well organized,
have continuity, and be of value to the child. The basic ideas and facts in science are
necessary huilding blocks on which he can proceed te a mare complex and detaited study
of the subjecl. They are a part ol the picture in science education and establish con-
tinuity for him. When the child is able to relale them to stimulating intellectual problems
the value of laciual knowledge is zreatly increased.

Attitudes

A second goal of elementary school scicnce education should be the development
of a scicntific attitude Lloward events and objects in today's culture. Tt is not the fune-
tion of science education I' make scientists out of all children but teachers should
strive to help childrer. see siluations in a scientific manner and combat supe-<tition.
The “cause and cffect relationship™ should be strengthened and reinforced by the teacher
whenever possible. There is little doubt about the teacher’s attitudes toward science
being reflected in the aftitudes of the children he Leaches.

Other more specific attitudes should be fostered in the clementary school. The
appreciation of science itsell is actially an altitude toward science. When a child sees
the importance of science in today’s world and realizes that he uses science himscll,
this appreciation will surcly develop, Seemingly in opposition Lo the above is the de-
velopnient of the attitude which reflects the realization thet science has very Jdefinite
limitations, 1. e., that man's exislence is not gaverned by scientific acconiplishment alonr.
Since tacre is danger of science becoming a “religion™ with some persons. it is im-
portant that children learn how to function eflectively within their scientific environ-
m~at,

v b ot e e
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Definite attitudes should also Le developed relative to man and his relationslip
with his natural biclogical and physical environment. The expediency of economics and
man’s quest for monetary and scientific achievement have, to a great extent, detericrated
his relationship with nature. The lasic fundamentals of conservation and esthetic ap-
preciation are too often forgotien. The future of tnday's socicty and the well being of
tomortow’s children hinge an how man nses and respects his natural environment.

Skills

In contrast with science teaching, the “doing” aspects of language arts and
arithmetic are wsually more clearly defined and better understood by teachers. Wha:
about the “doing” aspects of science? A clear understanding of what the child should
be able to do in science will help the teacher guide himcelf in crganizing appropriate
experiences for and with children. The following skills are hasic in scieare instruction:

1. Skills in making observations

2. Skills in making comparisons

3, Skills in making relevant distinctions
4. Skills in critical thinking

5. Skills in experimentation

&, Skills in investigation

The child should be able to observe accurately. What he observes should be re.
ported accurately and he should be able to use his findings himself and communicate
them to others.

The child should be able to make valid and reliable comparisons Ile should be
able to see likeresses as well as differences. Making comparisons is critical in under
standing both the Liclogical anu physical sciernces. Applicetions of this skill cpen up a
world of new experiences for the child and permit him to make firsthand investigations
in science.

The child should be able 1o distinguish between nertinent and irrelevant inforimation
(data). Are the data reievant? Can they be used? How can'you tell that this informa-
tion will help solve the problem? Normally, a child can find a great deal of information
in an experiment relative to a problera. When he is able to determive which data are

usable then he has developed the kill of distinction.

The child should be able to make intclligent use of the information already kiown
to him. This means that the pupil should Te able to think critically on a problem ard
come up with a relevant guess (hypothesis) as to the solution or meaning of the problem.
The hypothesis is a familiar part of the experimental form of scientific method. It is
not always important that the child be able 1o set up an experiment to find “the” answet
hecause this is often impossible. It is impartant, however, that children be ab's to use

intelligent reasoning and the concepts at their command.

M experimentation is possible 3t is fpartant that the child le able to fermulate

and carry out cxperilgonial Jrocedures, Azain, it is not the function “of clementory
schoo! science to make research scientists out of all pupils, but it is imporlant that
pugils have some idea of how to set up and conduct an experiment. The.c are inany
areas in science which are appropriate for experimentation in the elementary schoal. It
is better for the pupil to work out a scientific problem than for him to bt “cpoon fed”

A few examples of possible experimentition are:

12
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1. Ways of decreasing {riction
2. Effect of light on growing plants
3. Dietary needs of animals
4. Advantages of levers
5. Relationship of gravily to root growth
6. Prodiction of physical or chemical charges
When experimentation is not possible or appropriate the pupil should have the

ability 10 determine other saitable moans of investigation. Can we study this first hand?
How? Should we ask someone? Whora? Can we read about 1?7 Where? Children must
be able to see that the scientist uses various means to collect information and that his
ability to find the best method of investigalion enables him to be an effective scientist.

There is a strong relationship between skills and the other objectives of science
education. The use of these skills will result in the di-covery of fundamental facts and
concepts (knowledge)} by the pupil. This method of finding basic science principles
has much more meaning than the mere memorization of facts. Childien will accept
the challenge to discover for themselves. With guidance ani direction, their discoveries
can be accurate and stimulating. Given this opportunity their attitudes toward science
should also duvelop in a healthy manner which, in itself, is a basic goa! of science edu-
cation.

Summary

The classroom teache: needs a workable philosophy concerning science education
before he can be an effective leader in this curriculum arey. The comnmittee preparing
this bulletin realized that numerous lists of science education objectives have been formu-
lated and are available. Somewhat in contrast to other lisls the committee elected to
present reasons for teaching science. In sommary these reasons are:

1. To familiarize ch’ldren with a busic body of knowledge.

a. To acqurint children with the fundaraental facts and ideas regarding our
environment and the broad subject natter ~reas of science.

b. To integrate the broad subject matter areas of science as much as possible so
that the child can begin to see science in total perspective.

¢. To eorrect commen misconceplions relative lo science phenomena in our
environment and to combat superstition.

d. To help children urderstand the acientitic facts and applications regarding
personal health and human survival.

2.To help children develop proper attit *des toward science and the world of

technology.

a. To develop the attitude that, in the physical universe, nothing happens without
a cause.

b. To develop an appreciation for science and its potendal.

c. To develop an apprsiiation for the inherent limitations of science and the fact
that science is not a panacea for all of man’s difficulties.

d. To stimulate a wholcsome inferest in science.

3. To help childzren acquire the basic skills of science so they will be able to study
better about, and function within, a scientific environment.

4. To further an appieciation among teachers that science is an evcellent medium
through which many of the other broad oljectives of the clementary school
curriculum, i. e., group participation, enmmunicative skils, el¢,, can be developed.

12
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CHAPTER 111

Problems of the Teacher of
Elementary Science

Introduction

Science offers a challenge to leachers in elementary schools today that is probably
greater than at any other time in our educational history. Too many teachers, however,
are losing this powerful natural “inlerest getter’ and ‘“motivalor” when they avoid
this vital area in the education of their pupils. Science is around the children from the
lime they arise in the morning until they drop off to sleep at night. Even then the
processes going on in their bodies and in the natural envircnment are expressions
of the interaction of many of the facets of science. In spite of these facts and the great
natnral curiosity of children, an analysis of the offerings of the elementary schools
shows the science programs to be the most neglected and frequently the most poorly
tsught of all the subject areas. Why is this?

In attemptirg to determine why science is so neglected, a poll was conducted over
several years among approximately 1,000 elementary teachers enrolled in elementary
school science education classes. These teachers were asked to list the preblems which
they experienced in teaching science in their schools. Many problems variously expressed
were listed and these, when analyzed, were reduced to five major categories.

These problems, not necessarily in rank order, were:

TIME-————————ta fil science into an overcrowded program for a classroom of
children who must know reading. writing. and arithmctic hefore
heing promoted to the next grade.

SPACE———— to display, to experiment or demanstrate, to store the “things™ of
sciernce.

MATERIALS———supplies nieeded to conduct denminstrations and experiments: med-
cls and charls; and oltrer materials which tend to make teach-
ing more effective aind meaningful.

BACKGROUND--—to adequately answer the mariad of questions about phenoniena
that children observe: to handle and manipulate the objects or de-
vices mecessary to demenstrate or experimients to interpret the
technical language and terms in vhich seience is exiressed.

METHODOLOGY- ~ta present materials so that mastinum pupil learning s aclieved:
to motivate learning and develop interected participation: and to
develop and utilize the abilities of the gifted without losing the
interest of the average and slow learners.

17
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In the follawing sections each problem is discussed in more detail The acuteness
of the probleins has been examined and recommendations have been made to help re-
duce their impact on teachers, The techniques and methods suggested have been wused
successfelly and may give help to others.

Time

The teachers of the elimentary schools have a tremendous job trying to give
instrurtion in the various disciplines needed by their pupils. Science, however, can he
a great molivating factar for the other phases of the daily schedule. Through corsela-
tion, science can be the key to securing more successful participation in other areas,
such as the language arls, social studies, mathematics and art. Burnelt! says that science
experiences in the elementary school provide intrinsic miotivations, realism, and con.
tinuing interests to elementary schocl work of all sorts.

A child will not read a difficult book unless he is interested in it; so, challenged
with science materials, b can be motivated more easily 1o the upper limits of his
ability. When a child reports upon an experiment or demonstration, writlen reports
have more meaning when he tells “what we used,” “whal we did,” “what happened,”
and “why i1 happened.™ These reports give the teacher adequate opportunity to de-
termine when a pupil has attained skills and mastery of English and applies them 1o his
writlen wirk. A written assignment of this kind can le very effective with children.

Space

Inadequacy of space is a problem to a number of administrators as well as teachers.
Storage problems can he alleviated by periodic house-cleaning and judicious use of a
large wastchasket. Teachers face a hazard of being tagged as “string savers.” Items
used as illustrations which are hrought in by the current group of pupils are olten
more significant than a possibly hetter specimen saved fromn preceding years. A small
specimen may be as typical of a grcup of objerts as a large specimen ard takes up less
room.

Display areas may be increased through the utilization of bulletin boards with
objiets and specimens that are to be shown being placed in plastic bags and mounted
with thumbtacks. The plastic bags permit handling with mininium damage.

Where safely ordinances do not prohibit it, a table can be placed in the corzider
oulside the classroom wilh displays placed on it. At times when the children are passing
through the halls, class memhers can he designated to he with the exhibils to answer
questions asked by other pupils, At the close of the school day the table can bhe set
inside the classroom for reflurhishing or sale keeping.

Individual or small group experiments may be initiated at school and compieted
at home by the children. Repotting on successes or failures and problems of performancs
can be made 2 parl of the regular science program. Many of the concepts presented
can be demonsirated with simple equipment and procedures by the teachers or selvcted

pupils,

Materials
Those teachers who rationalize their way out of teaching science because they
I RWill Butrett, Teaching Science in the Etementary School, p. 8. New York: Holt, Rinchart

and Win-ton. Ine.. 1933,

I8
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“do not have anything to work with” are gelting by on false pretense. The-e are items
which are desireble for teaching science, but only a few things are absolutely essential.
Many of the more necessary items can be secured within the community if the teacher
uses his imagination.

Makeshift items and scrounging for materials can contribute to an effective science
program, but it is quite expensive in terms of teacher time. Children, when informed
of equipment needs, can supply a su-prising amount of material.

Basic supplies should Le provided by the administration and made available to
the teachers <o that the greatest good can come of their time and energy.

Background

If the teacher’s background is weak, causing him to feel insecure in handling
science instruction, Blough? offers teachers erceuragement with what might be called
“seven aspirin tablels.”

1. *Almost all girls and boys kke science.

2. They don’ expect you to know all the answers to their questions.

3. Science in the elementary school should be kept simple.

4. You can learn with the children.

5.1t is no harder to teach science than it is to teach social studies or larguage arts
or anything else.

6. Science experiences often work in naturally with the general learning going on
in your classroom.

7. The first time over the ground is the hardest; 1 liltle practice in teach/ng science
will bolster your confidence.”

Blough® also suggests some points vn how one can equip himself to hanlle science
more adequately. These points are not listed in order of importance because each in-
dividual has needs peculiar to himsell,

1. Read science material both on the children’s level and on your own level.

2. Do some of the “things to do” suggested in reference books such as “going to
see,” ohserving, collecting. After you get started, you may be surpris:d at your
own enthusiasm.

3. Do some of the science experirients yoursell. They are not dificult, and many
of them are very interesting.

4.Find a junior high school science teacher and ask his help. It will help each of
you to know what the other is doing. You can exchange ideas and mike use of
each other’s background.

5. Make use of your state, county or city curriculum guide or bulletin on the teach-
ing of science.

6. Be sure to order the teacher’s manuals tha: go with the textbocks uscd in your
school. They ~-¢ good sources of help that are too often overlooked.

7. Walch current periodicals and other publications for articics about scicnce teach-
ing.

8. Try 1o ol zerve other teachers working with children in the area of scii nce. You
may get many goud ideas in this way.

1. Glenn O. Bloush, et al. Elementary School S.ience and How to Teath It, p. 3. New York:
Hnlt, Rinchait and Winston, Inc,, 1958,
2. Ibid., p. 5.
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Photograph Courtesy of Richard Yohnka, Kankahre, Hiinoin

Children Doing Rcesearch on Reptiles

9. Avail yourself of any oppurtunity provided in your scliool 1o attend workshops,
extension courses, or other n-service projects which can hetler equip vou o
teach science.

A e bt et e, 0 il 0

I 10. Be npen-minded in your approach to teaching science,

¥\.“
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Methodology Improvements Needed

Methodology was for some time not considered a major problem in te:ching science.
Tt has become more serious in recent years because of less specific pre-service training in
how to teach science. However, the elementary teacher is nol expected te be a science
specialist, and well-planned in-service training activitics in science education van reduce
the aculeness of problems in methodology. Teachers who know and understand children
and their problems well enough to guide their learning should have little diffic.lty in
developing sound methods for teaching science.

Motivation of pupil learning is rarely a problem if the *~acher is alert to pupil
needs and interests. Unrealistic selections of subject areas which lie outside those
expressed and felt nceds may be deadening to pupil participation. A “page-lo-page”
teacher in science can quench a thirst for learning in the classroom or send a child to
other sources for his science information. Discussions of how lo teach science often
reveal not methodology shortcomings but instead weaknesses in breadth of background
training and experiences in the sciences. Perhaps the factors which follow are more
pertinent Lo the teacher ol elemnentary schoc! science but they are also appropriate in
other subject areas.

1. Determine pupil needs and interests in the field.

2. Exercise discrimination jn the selection of materials to be taught.

3. Organize materials for best learning.

4. Discover motivati g devices o elicit pupil participation.

A start in offsetting limitations in teaching science may be initiated by:
1. Erlisting the aid of an experienced teacher.

2. Securing the assistance of the science superviscr, the curticulum coordinator or
school principal. It is not a sign of weakness to seck aid and advice.

3. Utilizing the teacher’s guide for the text that is used in the grade.

4. Discovering whether there is 2 curriculum guide for science available in the
school system.

5. Sxdying professional bocks on scier  >ducation methods.
6. Keeping up-to-date by 1eading professional science magszines and journals.

The teacher should recognize that in any given subject or particular topic some
child may well know more than the teacher about certaln things, and the tolal of all
knowledge within the class is frequently greater than the teacher’s. Why not Jet children
present these materials? The informed child cnn often teach both the teacher and his
classmates in his area of special interests and skills. The classroom should become a
cooperative enterprise where all can learn.

Individual teachers tend 1o frel that the problems they face are peculist to them.
It is giatifying to note from recorded experience and selocted research that other
teachers have been confronted with the same problems and that much headway has been
made in solving them.

Q 2
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CHAPTER 1Y

Planning Elementary
Science Instruction

A Point of View

Many teachers are already teaching far more science than they realize, but they
are calling it something else. An analysis of the questions which pupils ask will point
out that the highest percentage of them will be about some facet of science or will have
a science background. Seeking to find answers 1o these questions can lesd a teacher into
science instruction.

Children's interests are easily motivated by current happenings. Thus, teachers
should keep up with current events and refer to them in the development of the science
activities. These incidental materials have unmistakable value, but a good science pro-
gram cannot be built entirely upon them. They must be considered means of enriching
a planned program of scieace offerings.

The planned program without the incidental experiences probably would prove
somewhat sterile and unrelated to reality. Day.to-day happenings involving scientific
discoveries, science epplicalions and changes in the enviconment make the subject
dynamic and alive. These happenings help prove that the subject of science is not static
—that all is not known ard that ideas about what is true change as new data are found.
Children who are permitted to help plan and carry out the science program will tend to
develop desirable attitudes toward science as a discipline.

Cettain scientific attitudes are desirable in everyone, The teacher should strive to
assure their attainment by his pupils. Teaching experiences and academic and profes.
sional training have no doubt led most teachers to develop certain desirable attitudes
some of which are included in the sampling which fcllows.

1. A lively curiosity about the world in which we live.

2. A firm belief that thete is a rational explanation for all events.

3. The belief that truth itself never changes, but that our idea of what is true is
cettain to change as our knowledge becomes more exact and complete.

4. An unwillingness to accept statements as facts unless they are supported by
sufficient evidence.

5. The determination not te believe n any superstition.

6. The determination to make and carry through complete and careful plans for
solving problems.

25
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CThe determination alwave 1o make our clsersations carcfully and avcurtely.

8 A willingness to weigh evidenre to determine whether St s soand. sensibde aned

complete enough Lo justify a conelusion,

). A determination not 1o jamp to conclusians,

10. A preference ior gathering oar own facts by t-\lwl1:lln-l|laﬂnzl and alecnvations,

Lut a willinzness to use rosults and facts oltained by otbers,
LA willingrwess o change cpintims ar canetustons 10 fater evidenee wariants i

12, The intention to respect other people’s Sleas oninions and wavs of Dfe il

may be different frem our own,

13. The detenmination nat e allow onr judaiment o be influenced by o own likes

.‘I!]ll lli\“l\rc_

As teachers work with ehitdien toward the attainnent of these atimdes i must
be realized that seience content aml facts will be the tools with which work i done.
A carpenter’s tools aid Bin to tsn onta product of his handioratt, =0 mav the teackher’s
use of tearling tocts aid him o the deselopment of o child who has desirable ~cienee
skills. knowledge o attitudes.

The Elementary School Science Program

Curriculum Trends

Planning new science programs ar revising prozrams whion may have been fullowed
for several years should lake into accnunt ohservalle trends i science eduotion. One
of these is the trend that science instruction have more previse and definite e ganization
at all grade levels. Both the Allerton House Conference iu Hlinois Heport) and the
National Science Teachers Assceiation 1900 Conventinn Program emphasiced the im
portance of current science prog-ams hewg organized on a K-12 hasis. Surhan organiza-
tion slresses a sequential program in seicoce. The allocation of seience topies may he
based either on ind™idual grade Jevels or by grade groups such as Primary (K31 aml
Intermediate (4.6).

In UMinois? the elementary schodl seienee curtivulum wsually appears in practice
in three wavs, They are:

L Incidental experiences bized on children’s daily interests aned s tivities,

2. Experiences integrated or correbited with aother sulject areas tsuch as soeia

stadies. arithinetic or languaze aits 1,

A Specific scienee activities which are arzanized and fauzht as <eparate onits,

When the severth and cighth gradss have beea mganirel as solf-contained rlass.
roems, the prn"nm has been similar ty the aline pmrllws When the ceventh and
eighth grades have heen argarized on a0 departmental
taught az a sep- o suliject,

dsis, selence has wsualiy Deen

A second curriculum irend represenls a anove towand pruning the coatent of
elementary school science proscams. The popular seictre program built on children’s
interests and correlated with social studies has been criticized recentlv on the ground
that very little of importance in science is stresseb i cuch programs. Some critios
believe that a program structured on childien’s interests plares boe mucd emphasis on
the uses of ssience in dasly lif: hos the refiizerator worles how an autrmohile enzine
works, how a hoase s wited for electie i Tone a bosee i heated, how dleans water

L. Report on The Tecihing of Seoenee in Fiiroee Mo Honor Conforome e publioation, Lelona,
Dlinois; Collsue of Fducation, M4 Grepvrs Balll Univerats of Hbnogs, 1957,
2. 1bid. p. 7.
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reacles the houschold tap. In such a program very little emphasis is placed an the
scientific concepls upon which these uses of srience are haserd.

A ramber of experimer tal programns have been initinted to determine whether an
elementary schoal seience prozram can be based on fundariental scicnce principles as

identified by professional scisntistz. One such experimental program is under the diree-
tim o Robert Karplus of tie University of California at Berkeley, Another effort is
being directed I J. Myron Atkin and Stanley P. Wiatt at the University of Tlinois,

cal

The project in California is ¢ incerned with developing instruetional matesials in phy
seiences primarily. The Mincis project is concerned with a-tzoromy. Tt seems clear at
this writing that similar projects will Le initiated at other campuses within the nest
few years,

Each of these projects rflects dissati<faction with a s<ence progrem hased <ulely
on the socizb wtility of science. The point is made Py the principal livesiigators asso-
ciated with these experiment. | projects that there is confusivn in the pablic mind be.
tween seience and technology and that ar elementary school seicnce program hased on
cniblien’s interests stressing he “science in daily o™ sbome adds 1o the ronfusion.
The child may come to ree ™ cienie™ a< a series of useful zadzets that male life mme
pleasant rather than an excitivg intellectual ativits designed o uncover fundarertan
knowledge about the natural voncld,

This hasie confliet regarcing the criteria {or selecting eontent in elementary school
erience programs is reflected in the 1960 Yearbask of the National Socicty for the
Study of Edveation.! Several of the scientisls who served as contributors to this Year-
book point to the misconceptions ereated in people’s minds when science s canfused
with the social wtitity to which svience is put,

Many readers will vecogrize that this hasic rationale for cutricul-m reconstiuetinn
in seienice at the elementary school Tevel is trikit gly similar to the rationale for certain
eurricglun improvement projcts al the secondary school kael. The Physical Scienee
Study Commiittee was initialed for the putpoze of identifsing concepts for a high sehool
course that were considered bsie te physies rather thaa teaching hove certain phys
principles are put to use, The hemical Bond Approach Committee is deseloping a aigh
sthool clemistry course that eliminates nusch of the deseriptive material regarding
technical chemical precesses. The emphasic fs on hasic chemistey, with the chemical
bond senving as a seientifie 3s well as a pedagigical theme, Shnilarly a stoup ol

ral

l*il)llbgi‘l‘ i< at work with hrarfr'u.\rlvrs in Boulier. Colorado (]r'\l‘il)llillg malerials for
clementary schonl and high scwol Liatogy that reflect concepts considered fundamental
by professional hinlagists.,

In the experimental progeam. Lopies such as the fallowing wre steessold: physical
fatcess measuring o trenseica distanees, Hife history of o star, measuring forees, flow
of energy in diving systems, aod determinatiomn of the gee of the solar sy<tem, Within
carlof these tepies, the cmphe-is i< plued on how ~cieati=ts have arrived at kmowledze
rathor than the hnosledze at v hich they hne aniveld.

ME Gl these projects are haractaized by close cocperation betwieen profescional
sclentists and individoals assaciated primarily with the fiehd of education. Typically.
such tesearch i= initiated an college and university campuzes, but to o increasing
degtee. tearhers in the field are Feing involved in the vatious projects. It is recognized
that the basic ohjectives of the e prazrams cannot be achisved withaut early and
profonzed participation with tho e nest directy ecncerned with the day-toaday prabiems
of teaching children. nanely the (lissroem tea hers.

I Rethinding Seeence Edwation, TH- Filtynioth Yeathuok of the Nationg] Scriery for the Stedy
of Fdeeatioa, Part 1 Chicagos et bated Iy the Ukivegeits o f Chicage Pross, 1600,
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A third observable trend with regard te elementary school science programs is
the employment of science consultents. It is widely recognized that many elementary
school teachers need assistance in Ceveloping strong science programs. Scveral school
systems are furnishing this assislanre in the form of resource persons called science
consultants. These consultants have face-to face contacts with classtoom teachers to
Lelp strengthen the scicnce progra=. In addition to planning with teachers, the science
consultant does frequent demonstiation teaching. In mest cases, he also conducts work-
shops designed to make teach:rs feel more confident in handling scientific materials
aspropriate for children in the elementary school.

In most of the school systems employing science consu'ta. ‘s it is felt that the
responsibility for planning and teaching elementary school science rests ultimately with
the ciassroom teacher, but the teacher needs help. Tvpically scicnce consultants work
o1 a flexible time schedule in which they are free to spend most of their time with
teachers who seem to need mosl assislance.

Since the science consultant concept is relatively new, a variety of n1 ganizational
pallerns are in evidence with regard to the use of such consultants. A {ew schoal Jistricts
eraplo: science consultants on a fulltime basis for teachers in grades kindergarten
through six. Many more school systems employ seience consuliants on u partdime basis,
One typical pattern has an individual teaching science on a departmentalized basis in
gredes seven and eight, then se-ving as a consultant to teachers in grades kindergarten
through six. Still another pattarn consists of releasing an elementary school teacher
pat time to serve as a science consultant within the building. This is done by freeing
this classroom teacher Lo move around the school helping with science while certain
spccial teachers are working with his class.

Most of the organizationa! patterns for furnishing resource help i.. e form of
scisnce consultants to elementary school classroom teachers are in the experimentsl
stage. Thers is no single orgarizitional pattern that scems i be emerging at this writing.

™1 is fairly safe to say that the elementary school science field is characterized today
in many respects by a h' "1 stite of flux. Searching questions are being asked about
course content in elrmentary school science. School administratrs are wondering about
the employment of elementary schocl science consultants, Both with regard to course
content and the use of elementary school science consullants, it is possible Hiat the next
decade will see rather dramatiz changes. It is heped that personnel concerned with
problems of teaching elementary school science will be alert to emerging developments
in the field with a view toward careiully evalucting the possible merits of each trend.

Selection of Content
Selection of the materials to Le utilized in teaching childien has becn varicusly

approachied by authors of sciea-2 text series. There are seupe and scquence chirts
available from several hook companies which can help in the planning of a program.

Craig! says that science ins'ruction should be broad in scope to provide for growth
in learning about all the major aspects of the environmen.-—the sky, *he atmosphere,
the earth (including rocke, soils, and niinerals}-—ccaditions necessary to life, othér
living things, energy, and forces (physical, chemical, and hiological), and the inven-
ticns and discoveries of mankinr.

1. Gerald 5. Craig, Sclence in the Efementary Schools, What Research Says to the Teacher Series,
. 7. A publication of the Depatment of Classtoom Teachers and the American Educational
R:search Association, Wachington 6, D.C.: National Fducation Aseociation, 1957,
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Is there a natural sequence in science? The answer depends upen what is thought
of as natural sequence. In a number of investigations attention was given lo sequence
to determine if there was a rigia and al:olute order of subject matter itens for all
children everywhere. It was leaired (hat there were many factors which made an
absolute and universal sequence in science difficult if not tndesirable. Scientific knewl-
edge and the application of this knowledge ire changing so rapidly that any rigid arder
or sequence wolld constantly need revision or would hecome obselete. The zreat varia-
tion among children and v/ithin an individual child would make an Inf* :ible program
stifiing to say nothing of the differen~e in the teachers th mselves. Motivalion and
interests might conceivably make an activity highly satisfactory and effective with one
age level while with a sirilar gronp nat so highly motivated the plan wonld he a com-
plete failure for the lack of these factors.

The sequence that has grown out of these rescarch studics indivates a Kind of
“normal order,” but it is flexible and should be considered as suggestive only-—a guule,
not a regimen to be followed verbatimn.

A problem or topic may come up a number of times in a child's life hut the treat-
ment accorded it will differ consideiably dependiag upon the degree of readiness and
maturity of the individual.

Craig says thece is a flexible sequence frem a child development point of view.
A child who comes to the school for the firct time b.'ngs lo e classroom an experiential
backgrcurd in scienee on whick: the teacher may drow in guidii, “is future tearnings.
Craig has olso stated that it has heen recognized that large important principles or
concepls in science have pre und inKuence on the thinking of people who have gained
some knowledge of them. These principles are so broad and universal that thev conld
be used as lirge objectives in science tcaching. The term “pattern” has leen ntifized
by som: s:ientits to describe such hasic principles as the “vastness of <pace,” “the
age of the ea.th and the nniverse,” “the universality of change “edaptation.” “inter-
relationship,” and “varialion.”

The best information that we have is constantly being revised to keep up with
new disceveries se the content of a scienre program should be under constani 1aview.
Patterns, however, seem to persist as profound, pervasive priseiples thyoughout the
years in spite of revisions and changes subsequent to new discoveries. The lar_e paiterns
of the universe can be used as guidelines in planning for instruction in the clementary
scheois. Development or growth starts with the experience from infancy on ard the
content of science becomes more valuable and meaningful to children when they are
given the opportunity for continun nrientation with the basic patterns and the nature
of the environinent.!

Consideration of the latge patterns is advaniageous in that altentien is placed upen
themes and meanings, i.c., interpretat,ons rather than upon 4 study of objects. Examins-
tion ard analysis of these large patterns have resulted in an elementary schaol science
curricvlum containing an emphasis unon interpretalions, This is considtenl with the
natural interests of children and does not require the teacher to be able to idertify
every objecl in the enviranment to be an effective teacher.

Incidental science and sbjects brought into the classroom are wonderful motivating
devices but will not provide boys and girls with all the science eduealion (hey neel.
Incidental happenings and objects may he utilized as a part of the enrichment of science
and the planned program should he flexible encugh to provide some time for their use.
1 Thid, pp. 210,
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The Allerton House committee recommended that the science taught in the ele-
mentery schools not be organized as chemisiry, physics. botany, or zeology theugh the
cntent of these specialized sciences should be used to solve problems real te the
children. The content could be organized under such headings as:

1, Living Things

2. The Earth

3. The Universe

4. Matter and Energy
5. Man's Use of Science

In the lorver grades, science experiences under these headings would be intreductory
in nature. In the seventh and eighth grades the work should be organized under these
five headings so that cach majnr topic reccives more detailed attenticn.

Craig' recommends using the following large patterns of the universe for teaching.
leatning experiences:
1. The Un'-erse is Very Large-—Space
2. The Fanth is Yery Old
3. The Universe is Cenrtantly Changing
4. Life is Adwnted to the Environment---Adaptation
5. There Are Great Variations in the Universe—Variety
6. The Inte.deperd=nce of Living Things—Interrelationships
7. Thz Infera-tion of Foices—Equilibriam and Balance

Craig® built a format for planning the instructicnal materials for 2 year's werk
that may be valuable as a guide for the individual teacher. In this plan of instructien
it was rccommended that the child be the center of the enviroument. [n making an
environr.>ntal survey, learning aclivities should be crganized urder the following six
sebdivisions:

1. Beyond the Eaith

2. The Farth

3. Conditions Ncecessary for Life

3. Living Things

5. Physical and Chemica! Forces

6. Man’s Attempts to Control His Environment

There e further possibilities of breakdown of materials under each of these
subdivisions. A teacher may utilize the chast shown on the following page to insert
the conrepls desired for his particular goade level. Teachers of a divislon of the efemen-
tary school—-Primary, Intermediate, or Upper Grades should werk together, in order to
keep repetition within the divicion fram grade tn grade at a minimum.

A desizable program of elementary science experiences can be developed by the
teacher around five questions concerning our envirotment. Cetain ideas to he studied
under thes: questions can be drawn fram the older children: hence, drawing them inta
the general planning. These questions are expressed as:

1. Here is our environmert-—what iz in it and how can we understand t?
An inventory of the comununity js necessary 1o open the eyes of the pupil to
make him aware of things he contacts daily. Interrelationships hetween organ.
isms and environmental factors should be stressed

1. Gerald S.-Craig, Science for the Elementary Schoo! Teaecker, pp. 93-101. Lhicago: “sima and
Company, 1958 Edilinn.
2. Gerald 8, Craig, Science for the Elementary Schoo! Teacher, p #3, 1937 Edition.
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2. Here is our environment--how do we use what is in it?

The nse of things as we find them in nature—physical, chemical, hiolugical a.e
brought out.

3. Here is our environment—how have we changed it Lo belter meet our recds?
Utilization of the devices created by man to make a comfortable life for himself
in the selt’'ng in which he finds himsell brings out many of the sclentific prin-
ciples siressed in all the major scierces.

4. Here is our environment—how have we damaged it?

Carcless, wasteful use of our natural jesources su 't as soll, waler, minerals,
wildlife, and forests have impoverished many areas and reduced their occupants
to suhmarginal existences.

5. Here is our environment-—how may we restore ii?

Development of the conservation aspects of science are brought out which will
cuitail the damages to cur environment that have heen wrought by man’s oc-
cupancy. Restoration or repair methods which will return the environment lo
procuctivity should be brought out.

The 1946 1linois curriculum guide included recommendations for selecting ma-
terials for a course of study in clemer tary science organized around the concepls listed
below. These concepts cecurred most often in the elementary science texibooks available
to the schools at that time. The list was 1ot censidered complete or a'l inclusive. The
1946 committee suggested that it might Le desirable for adaptations to be made to
secve the interests, aeeds, abilities, and environmental experiences of the children in
each school, The concepts _.iected wera:

1. The activities of living things change with the seasons. (Primary and [ntermedi.
ate Levels, only.)

2. All living things nced food.

3. The air aboul us inflluences our lives in many ways. (Primary and Tw'ermeds
Levels, only.)

4. There are many natural forces that help man.

5. Man can improve his surroundings in many ways,

6, Man has invented machines which make his work easier.

7. Energy is nceded for a world at work.

8. Consexvation of natural resourees is necessary.

9. The earth has many neighhors in space.

10. All things are classified into orderly groups according to their characteristics,

Consideration of these corcepts may be in order in planning a curriculum for

current elasses, since the concepts are as valid today as they were when the 1916
guide was prepared.

Orgaunization of Conlent

The science content of a year's progrant may be organized in various ways. Many
teachers fccl that the aathors of their textbocks know Lei‘er than they what science
shou'd be taught—hence will utilize the fext organization with little change. Other
teachers utiize the basic outline of their textbeoks hut delete and supplement 1o meet the
felt nceds of their pupils, Some teachers fol that texthooks ate reference books for the
children they teach. They will use the linoks as sources of information available s all the
children in secking answers Lo problems.

22
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The science progran riay be built arounl “science problems,” “areas of living,”

“bodies of knowledge.” ch,dnﬂrv of the approach used the unit plan of erganizing
m<tructlon has been found psychalogically seund and championed as an appropriate
teaching imethod. Therefore. in the unmlmftr of this chapter materials have been included
to clarify what is meant by the term “unit.” ta identify the characteristics of a well organ-
ized unit, and to illustrate how wnits may be organized for teaching elementary school
scierce

A unic consists of purposeful 1to the learner), related activitie: develuped to give
insight into, and increased control of, some significant aspects of living. Teachers usval-
Jv organize the subject matter to he presented around a geneial theme or centei of n-
terest., Rigidly following the chupter by chapter development of the texthook or adhering
closely to the course of study outline will not permit much teacher-pupil planning or util-
ization of pupi! needs in crgarizing instruction,

Written unils are vsually organized as one of three types.

1. The teaching unit-—which is a briefly written unit outlining the objectives,
activities, and materials to he used. They are prepared in advance of guides.

2, The resource unit or source unit—a carelully prepared series of suggestions for

teachers, covering a broad area of work. It contains more material than could
possibly be used and often much hackeround 1aaterial for the teacher.

3. The unit log—this is really a diary of the unit, written as the unit develops
and provides an excellent lasis for evaluation.

There is li'tle agreement upen the organizalion of units, Masl authorities fecl
that the individual teacher should determine the form and completeness desired. There
is, however, general agreement that cerlain things such as objectives, the materials to
be used, ideas for working with the materialr and mean: of evaluating the results of
teaching and learning should be included in the unit outline. Some unfamiliar subject
areas make necessary much more detailed cullines while other well-oriented areas re-
quire very little. Some teachers in areas of speeial training or teachers with years of
experience think through their plans and do not utilize written forms. It is well, how-
ever, to lay out the ba:lc outline retaining the degree of flexibility necessary to vitilize
the area -nder study.

Lee and Lee,! list fourtecn characteristics of a good unit in any subject area.

1. Problemi-centered.

2. Invalved with man; areas of knouledge.

3. Develops understanding of the interrelatedness of knowledge.

4. Deals with significant knowledge and understandings,

5. Deals with materials and understandings of concern ta the child.

6. Dirccted towards the developrent of concepts and understandings as well as
the acquiring of knowledge and skills,

7. Sct up to obtain changes i1 the behavior of childien which will result in more
cffective living for them.

8. Planned with the understanding of how learning takes place.

9. Planned and developed co-eperatively by papils and teacher,

10. Uses a wide selection and range of resources.

11. Provides for a wide rarge of experiences, learnings, and activitics.

1.7). Murray Lee and Dorris May Lee, Thf Chitd and Hiv Curricuturm, 1hitd Fdinin, p. 174
New Yark: Appleton-Ceatury.Crafte, Inc, 1'%0.
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12. Provides for continunus as well as culminaling evaluation.

In considering all of the units taught during the year there are two additicnal
cheracteristics with which the teacher must be coneerred. They sie:

13. Contritistes to the total develnpment of the child.
14, Provides for continvity in the development of the shild.

A common question raised by teachers is “How do T go about starting a unit?”
Developing an overview of a Leaching unil is prolably ore of the best ways of gaining
an understanding of the elemer s of a unil and how it shouid Le carcied out. The fol-

Jowing steps may make the process clearer.

1. Orientation, appioach. ur intreduction. Sufficient hackground m <t be built by
some meins so that the children have a basis for recognizing problems and
developing guides for action,

2. Formulation of problems, or planning |eriod. Alter a sufficiont background has
been developed for the children to raise inteliigent questions, 1 discussion period
should arise. During this time the problems and questions for further study
should be riised. Sorie of these at least should be developed by the bovs and
girls giving them a share in the planning. The plan for wurking grows from
such a discussion.

3. Working period. The working period offrs the gicatest challinge to the teacher.
If therer has Luen -areful planning, if the work is of cencen. and interest 1o
the pupils, and if the pupils know what they are to do, this portion of the unit
can be vers suevessful. The work perind shoutl ke divided nto two phases
{2) the collection and evalualion of data—the rescar=li jhase and (b} the
presentation of materials, reports of readings, and rescarch,

Some units would be concluded at this pcat. With thers, out of this period
would grow a large class activity which would he the culmivat 1g activity fur the
unil.

4. Culminating activitics. Culminating cclivities are nat cssent al but where they
grow out of the work of the units they are msst valualle, Such an activity
might he an “cpen house” for parents or other classes nith exhibits of work
of individuals or con'mittees or with reports of work.

5. A summary. Tying the activities used i the unit into an irtegiated whole throush
< ol < g ¢
a summarization draws the unit to an effertive conclu<ion, New units can e
related to and luilt upon prereding emes that have leen Crawn o successful
conclusions,?

Uniformity of the autlire for units within a schioe] ssatan iedesiralle i that
all teachers are able to yrderstand tham readily. Ales 31 there i wiiformity, a group
of units on the same subjoct area can be drawn togethor for the develpirent of 1eenurce
units for help in future planning. The outhne that i< ads Fted shoull depend upon the
phases of teaching upon which the teachers need te dirert their wthntion, Below js £
example of a suggested unit autline,

[. Overview of the unit—the main jurposes of the unit should be stated briefiy.
The special understandings, appreciations, altitudes, and abilites to Le develeped
should he stated also,

1. Lre and Lee, rpocitl ppo 1700188,
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I1. Types of learnirg experiences
A. Individual experiences
B. Group or class experiences
C. Culminating experiences

1. Suggested prollens o be developed with pupils during the class period. All
may not be corns” Yered in the treatment of the unit.

IV. Materials
A. Teacher references
B. Pupil references
C. Audio~isual materials and other instructional materials

V. Methods of evaluation—Techniques used will depend upon the types of prohlems
and materials studied in the unit.

Teaching Units

Nuring the last two decades numerous books and professional articles have dis
cussed the unit method of teaching, Some of these have included llustrations of teaching
units. many of which were developed around social studies themes.

‘The materials in this section are intended to provide teachers of science with
selectzd examples of teaching units. Since the units were developed independently by dif-
feren: teachers. the vatiatins in content should not be surprising. Seme teachers who de-
velop:d units included in this bulletin placed moare stress on suhject natter materials
whereas others went to greater lengths in their outlining of evaluation techniquas and
teaching resources.

Thoze who use the zuide should nol consider the units as eres which must be
taught. They may be taueht in a planned scquence of units, depending on the over-all
plans for a vear, Screened from approvimately cne hundred teaching units the e -
cluded will seive their primary purpese when viewed as patterns for develoning other
teaching units.

With the exception of the materials on teaching sclence at the nursery school-
kindergarten level. all units follow, in general, a similar organiiational pattern. The
units are arranged by erade groups: N-K: Primary: Inteomndiate:  and Upper

Gradse.

At Th> Nursery Scheol-Kindergarten Level®

A Philosophy for Teaching Science

The scienee duterestc of preschaol children should he motivated by curicsity and
enthujasm. These desirsble attitudes are encoraged by apprepriste. provocative ma-
terials and expetiences and are profected by a friendlv. understanding interpreter and
guide in the prisan of the teacher, If the chills cutiosity and enthusiazi are to he
elicited by interesting experiences, hie must have time and flexibility in which to explore

*Prepited by Lela Morris Phelps, Kindergarten Lecturer, University Schewd, Santhern Dlinois
University. Catlondale.
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all possitilities. When he can experience these opportunities with a [-iendly group of
peers, he has fun, he is inspired. and he is helped., When good thirgs are shared, a
bord is made with these things and those whe have shared them. Such experiences
establish attitudes in the child which are very likely to continue and to hecome a way
of thinking and a way of approaching new experiences.

The child of three to five observes things around him. He asks “how™ and
“why” questiuns. The preschool situation offers an excellent opportunity to rapilalize
on this curiosity and this interest. Through nature walks, simple experiments, nature
exhibits, care of pets. planting gardens, and sharing experiences, the children gain a
greater awareness of their environment. They learn about the annual cycle of seasons,
the nesting habits of birds, the ways of the wind the lacy beauty of snow ervstals, and
cloud pictures. They feel the warm sun, hear the patter of the rain, touch the spiny, pink
skeleton of coral, watch the buttetfly emnerge from its pupa. and smell the subtle fragrance
of the violet. These experiences are more meaningful bLecause they are shared with
other children of similar age and interests,

Nursery and kindergarten children need to experience and experiment rather than
te be told about something. Each school and each community will offer different kinds
of experiences, and thoze should be chesen which are closely related 1o the daily living
of the child Even the child living in a warehouse district of a large city will be able
to observe weother changes, look at snowflakes through a magnifying glass. walch
beans from the grocery slore germinate in a glass jar, and plant a geranium slip in a
can for a Moiher's Day present. The teacher should comdy the sebool and neighbothood
for possibilities an' then help the childrca hevome interested in finding out about
things they sce.

Science experiences help language development because they give children the
urge to express themselves as well as materials to talk about. Because of these
common expericnces they are stimulaled to make up poems and sturies, to paint, mo”e]
or cut. Creative ability is stimulated and vocabulary is increased.

Through science expericnces ideas and associations are huilt up, which later give
the individual a clearer and better understanding of life. Many children have limiled
contacl with growing things cr pels except through their school life. Science in the
nursery scheal fills a large place in the curdiculum, providing the subject is presented
in a natural manner. A child backward in joining a group at play will often enter into
the making of a snaw man or caring for a pet while another child, glow in entering
group cotversations, will break forth with a spontaneous story or sony,

Nursery school experiences should salisly a child's curicsity and should al-o jire.
vide that background of information needed to understand the principles he will ene ot
er in his later contacts with nature. Nature gives the child the thrill of an explorer in a
new land yet helps him relate himsell consciously to the worll in which &e lives,

Selected Learning Experiences in Science

Activities which ceem most likely to be appropriate for kindergarten chillzen are
starred, However, many of the uther activities are also appropriate fcr the kindergarten
just as some of those starred may be carried out with nu, cry school children. There
1 no definite tine to be drawn.
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Fall Weather
A. Science Concepts.
1. The days grow shorter in the fall.

2. The weather is eaoler,

B. Suggested Procedures and Activilies:

1. Talk about davlight and darkness at beltime; at getling-up time.

2. Learn that cooler weather necessitates wearing sveeaters and warmer clotles

3. Realize that outdoor playtime is -horter.

4. Turn lights on and off as necded. Discuss why we need lights,

5. Take a walk on a pleasant September momning while sun s wan

6. Take a walk when air is cooler noting follewing changes:
air is cooler; sun is nol so warm: grass and flowers are going to seed; birds
and insects are disappearing: squitrels are sloring nuts; leaves are falling.

*7. Discuss calendar and use group can make of it to record “first things”, such
as "“first red leaf seen™, “first hare tree”™ or “last leaf from chosen treel”

*8. Make a daily weather calendar recarding the weather.

Leaves

A. Science Concepts.
1. Leaves change color in autumn,
2. The ieaves fall from rany treces.
3. Some leaves are red.
4. Some leaves are yellow,
5. Some leaves are hrown,
6. We can rake leaves,

B. Suggested Procedures and Activities
1. Collect many leaves.
2. Sott Jeaves as to size, shape and color.
3. Decorate roum v ith leaves.
4. Rake and pile leaves; walk throagh the diy leaves,
*3. Show how each leal is different from any other,
*6. Press leaves for a booklet.
* 7. Nolice winter buds,
‘8. Learn to ideniify three familiar feaves by theit shapo < maple, vak, i,

*9. Make spatter prints and blue prints with leaf forms,

C. Supgested References
Lo e Wonder. Singer Seicnie Seties, pu 16,
2.0 Ak Singer Seience Serics, po 20 and 0,
3 Fallis Here, Row. Prlersin, and Ce.

Tnsecta

A. Science Concepts
Nursery age children learn about insects through actuz!ly catehing them, Wbl

ne
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theni in *heir hands and placing them in a container so that they can he ohiserved.

They establizh these concepts:
1. Gra

2 Grasshoppers have long lees.

*3. Grasshoppers have six legs.

sshoppers ean jurup a long way,

4, Gra:shoppers are insects,

5, Grasshoppers are called grasshoppers becanse they hop aboul i the arass

or fields,
6, Grasshoppers live on grass and other plants.
*7. All insects such as crickets, flies, ele., have six legs.

8. Suggested Procedures anld Activities

1. ke a house for grasshoppers using two aluminum foil pans and sercen wire,

2, Colect and watch grasshoppers.

3. Bealize thal flies, mosquitoes, and other insects are less abundant anl less astive

in the fall.

4. Imitate grasshoppers and play music for 1thythm imitated.

C. Suggested Relerences

Y. Fell is Here, Animals Revind the Year, and Animals und Their Young, Row,

Peterson, and Co.
2. We Ak, Singer Scivice Series.

Pets and Other Animals

The :tudy of pets is particularly appropriate for use with

For Kinderzarten children a stuly of pets may be developel
the farm o1 the zoo.

A. Scicis e Concepts
1. A\nimals help inan in many ways.
2. Man should show kinduess toward all living things.
3. Many animal miothers care for their vouns
4. Animals need a variety of food.
5. Pels need a comfortahle and safe place to resl.
6. Pets need room o exercise,
7. Animals need sunshine and fre<h a'r.
8. Pets need a clean house,

1. Sugested Activities

pursery school children.
using either animals of

1. Show pictutes of pets, THscuss the points of juderet e i picture o,

2, Reac storics of pels.
., Take an excursion to sce pets.
4. Relate personal experiences,

5. Build pen to house pet. Mest animals can Le hept in o house built feomn an

apple box and 14 inch scieen,
6. Draw pictures of animals.
7. Paint pictures at eazel.
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8. Take an excur ion to see mother dog and puppies, cat and kittens, hen and
chicks, etc. If a child in the nursery has any one of these at home, it is exciting
to have group tee Johnny’s very own pets.

9. Bring dog, cat, rabbil. etc. !o visit school for a day.

10. Teed pets the proper food.

11. Preparz aquariim for goldfish,

12. Learn Mother (oo0se thymes, such as:
a. Bow-wow.wo v
b. Cock-a-doodl:-doo
c. Hey Diddle-diddle
d. Higgledy, Pipgledy. My Black Hen
&. Mary Had A Liltle Lamb
f. 01d Mothes Hubhard
g. Pussy Cat, Pussy Cat

C. Keading Readiness

*]1. Write down on reading chart ali the things the children do in their care of a

pel. Make this in a siraple story composed by the childrer.

D. Stories

1. All About Copy Kitten, Evers.

2. Angur and the Ducks, Flack.

3. April's Kittens, Newberry.

4. A Joke on Cinder, Gay.

S. Millions of Cats. Gag.

6. Bounce and the Bunnies, Carroll.

7. Make Way for the Ducklings, McCloskey.
B. The Litile Wild {orse, Beatty.

9. Stories from Flcre and Noiw Stories.

Stories from To'd Under the Blue Umbrella.

10. Story of Peter Rabbir.

E. Exemples of Anima's and Tnsects for Observation

1. For presentation in small cages:
Mice, hamsters, chipmunks, squirrels,

2. Fur presentation in large cages:
Rabbite, guinea pigs, nigeons, bantam chickens, bulifrogs, turtles.

2 For presentaticr in a terrarium:
Earthworms, sn.ils, lizards, gaiter spakes, small turtles, salamanders (In many
cases the terraritm will have to be covered, and in other cases water will have
to be provided.)

4. For presertalion in inst-* containers (jars, cic.}:
Grasshoppers, bretles, spiders, ants, caterpillars

5. For presentatior in an aquarium:
Goldlish, nuiw nws, polliwogs, tadpoles, watcr suails, crawlish,

An excellent expericnce nospring is o wisit g sl firm swhere hildion can <o dierp
being sheated, can sce a new haly colt with its mather, baby pigs, a1 a new bern calf,
The culminaling activit' may l» a picnic lunch as! nide onoa T wapon pollad

by a tracter.
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Additional Science Activities foi Nursery School
or Kindergarten Children

1. Plant lima beans and watch developraent.

2. Watch sprouted potatoes grow in dark and light.

3. Plant potato cutting with an eye and watch it grow.

1. Put some seeds in water, others in soil, and others in soil and waler, some in
dark, son:e in light. Observe.

5. Bring twigs into room early in spring and walch them sproul.

6. Grow sweet potatoes and carrols in water.

7. Place stalk of celery in colored water. Observe.

8. Piant grass on sponge or wet wool! flannel.

9. Observe frog eggs hatch into polliwogs and polliwogs change into frogs.

10. Mske toy boats and float them on the water lo observe their floaling; experi.
ment with stones, iron, feathers, and other objacts to observe whether they
will or will not float.

11. Experiment with a thermometer in hot, then cold water. Observe what happens
to the mercury.

12, Observe the wind moving clouds, blowing the smoke, and clothes on line.

13. Mzke and care for an aquarium.

14, Observe both evergreen and deciduous trees.

15. Walch sand, water, balls, and other obiocts falling.

16. Observe the colors in nature.

17. Use riethoscope for play in housekeeping area. Let children pretend they are
doctors and use stethoscope for fistening to hearl. Also roll up paper. Fut rubber
band on. Listen to heart of friend. Listen to watch. P * paper roll 1o ear and
listen to watch.

18. Study how toys work.

19. Experiment with shadows, morning, noon and night.

20. Let children use magnifying glass to investigate.

Teaching Units for Primary Grades

Weather*

General Objeclives

1. To provide for progressive systemstic pupil gronth in knowledge of scientific con-
cepts and principles.

2. To develop within the pupil =cientific attitudes, leading him to rely on evidence
rather than propaganda, tradition, hearsay, or superstition,

3. To develop skill in the scientific inethod of problem solving.

4. To develop understanding of man’s relationship to his envitonment.

5. To provide activities which wili help the pupil to develop eflective work study
<kills,

6. To develop an understanding of how man changes and controls his ensironment.

*Prepazed by Doris Steinn arch. Elementary Teacher. Harrisburg, Hlir sis,
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7. To develop an understanding «l the relationship of science to the health and
safety of the world.
8. To begin to acquaint the pupil with the complexity and immensity oi the universe.

Examples of Specific Objectives

1. To develep an awareness of the weather and the different e.ements making up the
weather.

2. To learn how to use a thermoneter.

3. To notice the changes in the weather anid what causes these changes.

4.T» learn something about weather forecasting and its importance.

5 To learn how men and anirials adapt themselves for living in their environment
as the seasons change.

6. To develop an appreciation of the fact that even though we cannot do an)thing
about the weather, we are constantly under its influence.

7.To acquire a new vocahulary of words and con 2pts.
Developmental Activities

TIME TO BE TAUGHT: Lute fall or early winter. Activities s rgested depend upon
weather condiliona.

INTRODUCTION: Call attention to bulletin board. Have title, “Weather”, with
room to add itemns as unit progresses. Call attention to scierce corne:. Sce bibliography
for listing of gaod hooks that should be placed in this corner.

FIRST DAY: The acte | study of weathcr may be started by a discussion of how
eople get ready for winter. Scme items that children will notice are:
1. Preparing the home for winter
a, Pulting up storm windows and cautking windows
b. Putting in coal and oil
c. Storing wood for fireplaces
d. Protecting plants and shrubs
e. Preparing food for winter
f. Preparing the family clothing

2. Sudden changes in the weather
3. The beginning of any season which always receives attention in the newspaper,

radio, and on television.

Ask class what they think weather is. Lead class to deveiop definition that weather
is the condition of air around us. Next, lead into liscassion of many kinds of weather,

In an informal manzer, stopping to ask questions when needed, present the follow.
ing information:

L. There Are Many Kinds Of Weather.
A. The sun, wind, clouds, ten: .erature and moisture caus: the xinds of weather which
we have.
1. The sun gives e heat,
Stand ir the sun and then in the shade: notice the difference in the way you feel,
a. It is warmer when the sun is shinirg than at night.

T e e AR o S g e e o e
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b. When clouds vome between us and the sun, some of the sun’s heat is cut off.
e. It is warmer in the sun than in the shade.

. Some days are windy.

a. The wind has lorce. Stand in the wind and in a protected spot. notice the
difference.

b. The wind blows in certain directions, Use the schnol flag or a ditection finder
to demonstrate this.

Some days are rainy.

Bring pictures of clouds that bring moisture.

. Snow is ice crystals.

Calch and observe snowflakes if possible. If not, cut oul paper snowflakes.

. Sleet and hail ar: frozen rain.

Examine sleet or hailstone if possible,

. Seme days are cloudy.

HoM a piece ot waxed paper between child and light to demonstrate how clouds
cut off sun’s rays,

B. The kinds of v eather we may have are:

1.
2,
3.
4.
S.
6.

Sunny

Cloudy

Warm, hot, cool, cold

Foggy

Rainy, snowy (hail and sleet)
Windy

OPTIONAL: Read poems: Fog by Rachel Field or The Fog Hosn by Edith Newlin.
Start a weather calendar indicating the kind of weather each day.

ASSIGNMENT: Have the children look up these things for next dayv: Use Science
corner—-these questions came {rom listed boaks.

1. What is a cloud?

2. How do clouds differ?
3. What makes it snow?
4, What is hail?

5. What makes it rain?
6. How is dew forined?

7. What makes frost?

8. What is sleet?

SECOND DAY: Have individual reports on questions that chilidren were assigred to
look up for class. Present the [allowing material in an informal Jdiscussion nodi-
fied lecture method interspersed with auestions 1o bring material to level of children.

I1. The Weather Changes with the scasons,
A. The seacons are summ:r, antumn, winter, and spring,.
B. Weather varies from season 1o season.

42
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2.
3
1

Compare weath'r calendars from previous years,

Notice and discuss the thanges that come during the schaol vear.

Put seasonal activities pictures on bulletin board.

Notice the changes in the sun and the charpes in the kesth of day and nigh
during the seasons. Sample question: Was it darker this morning when ven got
up than when yo ot ) the firsl day of school? )

- Show pictures ¢t Jress and activities during the faur scazons of the vear. Put

themn on bulletin L,ard.
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C. Weather varies within 3 season.
1. The weather may charg during the day or from day to day,

a. Record the weather at the beginning of the dday and at the ead of the Jday,
Notice the change.

I A thermometer is wsed ) measure temperature—Learn how o use the
therinometer. It will he a good reason for counting by 27s.
1. Heat causes the liquid in the thermamcter to 1ise
2). Cold causes the mercury te 2o down in the thermometer, Place an i

cube on thennonicter- thers warm it with fingers, Observe aed disenss.

3). Take temperature inloors and outdoors. Oleerve difference,

c. Make a large thermometer of oak tag. Use red and white ribbon for the s
curs. Fix the thermumeter so that the ribhon can slide up and down, Set it
with the moming temperature and change it hefore leaving in the afternoon,

2. Men study the weother and ean tell the kind that will Likely come.

a. Tell children 1o {isten to the weather forvcast on the radio.

b. Notice and clip the weather forecast fram the newspaper. Check with luzal
conditions for aceuracy. Put an huti=tin board.

¢. The Weather Bureau helps us.
1), vearns fishermen and airplsnes of storms
2) . warns farmers of frost
3). warns people of dangerous highwass and streets,

d. Make morring sky, wind, and temperature ohservations and predict the
veather for the fatier part of the day.

5 THIRD DAY: Coniinue same mie 'wad ot instruction, Review a fow main puineiph s
of weather and scasonal weather changes,

ML Weather Influences Travel, Work, and Play.
A, Travel is dangerous when roads arc:
1. fey
2. Fiooded
3. Foggv
4. Crivered with snow

a. L.earn that salt mells ice. Melt ice cube with salt.,
b. Observe use of salt, sand. an? cinders on city streets,

B. Weatler aftects work.

| 1. OQutdoar work stops in storms, rain, or snow,
a. Discuss kinds of wurk men do outside --loguing. fishing. fartning. road
building, road ana strect rejair, and building.
b. Many men and machines work 1o clear roads after steorms.
11. lce and snow
/ 2). Broken trees

1. Wind is neaded to fiy kites and to make pinwheels go.
2. Dry weather is beet [or jumjing rope and games of ball.
3. &now is necessary for ceasting and makiog snowmen,

‘» C. Weather affects play.
5
L

OPTTONAL: Draw pictures of “Fun in the Snow or on Ice"”

3
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FOURTH DAY: Continue same approach or technique of prescoling material.

Review main principles of work aiready covered.
1V. What is Done About the Veather?
A. We change ous plans to suit weather.

}. People dress and protect themselves according to weather. Make chait showing
correct apparel.
2. People change activities r.ccording to weather.
a. Discuss seascnal work and play
1). Farming, etc.
2). Sports, etc.

B. Additional fuel supplizs ate used in winter.
C. Air-corditioning and various types of electric fans are Lsed in summer.

SUMMARY: Show filin, One Rainy Day, Coronet, 11 niinutes.
This film shows how a storm begins with winds, clouds, thunder, and lighining;

what the rain does for seil, plants, cities, and people. Suddei Iy, the storm stops and a
rainbo appears—an excellent way to end a unit on weather.

dav.

Appoint committees to be responsille for di™-rent things for visitors the next
Let first graders come and sce displays and hear ideas lea ned during unit.

FIFTH DAY First Grade Visiting Day

Bulletin boards are arranged with charts, weatter forecasts, etc.
Charts on wearing apparel are deve oped.
Oak tag and real thermonieter shown with demonstration on how to read them.
Amateur “style show™ of correct dress to suit weather.
Science corner with suitable hooks.
Show indoor and outdonr work and play.
Art exhibit of pictures drawn about this unit {also snowfakes).
Demonstrations: Melt ice cube with salt. HolZ wax paper between child and Light
to show effect of clouls.
Show weather calendars.
Poems to be recited or read:
Pho Hes Seen ‘he IWind by Chiislina Ressetti
The Wind by H. Elliot
The Wind by Marion Doyle
Rain by Robert Louis Stevenson
Lots of Rain by Vivian Gouled
Clouds by Helen Wing
Little Cloud, Little Clowd by Myrtle Blassing

Evaluation

The best evaluation of scicnee instruction is an ongoing questioning as the unit

develops. It is difficult to give a teacher-made fest to children at this age level, How-
ever, a vocabulary spelling test could e given of words cuch as these: temperature,
cold, warm, forecast, winter, spring. autumn, rain, snew, hail, sleet, wind, fln. J, and

crystal.

In attempting to aszess the pupils’ growth in sclation to instiuction in science, the

teacher may nse the following questions as a cherklist:

1. Is he able to ohserve and 1eport on hic obscrvations?

NITALE
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2. Is he extending his experiences into the related unknown?

3. Is he interested? Does he enjoy living with science?

4. Can the pupil define a problem? Can he understand the problem clearly?
5. Can he solve problems?

6. Can he distinguish fact from superstition?

7. Does he “wonder why” for evervday phenomena?

8. Is he developing au appreciation of the world in which he Thes?

9. Are the children more aware of changes in the weather?

10. Do they comment en il more frequently, and with greater accuracy of expres-
sion?

11. Do the children “ow interest in repeating the experiments in the unit?

12. Do they show increased <kill and confidence in handling materials?

13. Do the more imaginalive suygest variations in the experiments?

14. Do the children brng in evidences of continued interest in the weather; for
example, drawings of weather phenomena, news pictures of stazm damage, and
weather reports?

15, Are the children somewhal 1235 resistant to the idea of Leing properly dressed
for the weather?

16. Do they show any awarene:s that rules of health and salety are not simply
arbitrary adult comniands?

Bibliography and Otlier Resources

Bocks to be read by an to children:

Becler, Neleon Frederick. Experiments in Science. New York: Thamas Y, Crowell
Company, 1955.

Bendick, Jeanne, What Corld You See? New York: McGraw 1111 Bock Co. Tone.. 1957,

Blough, Glenn 0. (Editar) Young Peeple’s Book of Scicnce. New York: Whittlesey
House, 1958.

Cooper, Elizabeth K. Science in Your Oun Back Yard. New Ymk: Harcoust. Brace
and Company, 1932,

Craig, Gerald S., and Etheleenr, Danicl. Scicnce dround You. Boston: Giim & Company,
1958.

Frasier, G. W., et al. Scicnce Afl the Year, New York: L. W. Singer Company, 1959.

Gaer, Joseph. Everybody’s B cather. Philadelphia: J. B, Lippineatt and Cempany, 1937,

Larrick, Nancy, See for Yourself. New York: Aladdin Books, 1952.

Leaf, Munro. Science Can Be Fun. Philadelphia:z J. B. Lippincott and Company, 1938,

Parker, Bertha M. Golden Book of Science. New Yo k: Golden ['ress, 1956.

Podendor!, Wa. Trice Book af Science Experiments. Chicago: Chillren’s Press. Incor-
porated, 1951,

Reed, Williarn Mavwell, £ad That's Why. New York: Harcourt, Brace and Company,
1932.

Schneider, erman, Fvervday Feather and How it orks. New York: Whittlesey House,
1931.

Schwartz. Juline, 1e's Fun to Rvow Wiy, New York: MeGraw Thll Bk Col, Tre., 1932,

e —  Norwe } Ko Neve Yerk: Whittlesuy Heuse, 1955

Thuther, Walter A. Explaring Science. Baok Two, Foglowned Cliffs. N1 Allyne and
Bacon, Inc., 1900,
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Teacher reference books:

Aberdeen, Washingion, Public Schools. 4 Resource Guide for Teaching Science in the
Elementary Grades, 1938,

Baer, Marian E. Rain or Shine; the Story of Weather. New York: Farrar & Rinehart,
[ncorporated, 1940.

Bliss, George S. Facts and Fallacies About the Weother. Electiic Storage Bautery Co.,
1955. {pamaphlet}

Bolton, Joe. The Wind and the iFeather. New York: Thomas Y. Crowell Company, 1957,

Brooks, Charles F. Why the W cather? New York: Harcourt, Brace and Company. 1955.

Fort S.nith, Arkansas, Public Schools. 4 Handbook of Science for Grades One and Tuo,
1956.

Hubler, Clark. Working with Chifdren in Science. Boston: Ilougiton, Mifftin Company,

1957.

Kansas City, Missouri, Public Schools. Science Eiperiences in the Elementary Schent,
Curriculum Bulletin No. 2, May, 1952.

New Orleans Public Schools. Science in Etementary Grades, Curriculum Bulletin 16,

1958.

Providence Public Schools. Science Experiences in the Elernentary School. Deparhivent
of Curriculurn Research, 1953,

Visual aids:

Cloud Chert. {Thirty-five cloud formations) Louiz D. Rubin, Richmond, Viiginia.

Climates of the United States. {Forty-six climate charts) Weather Burean Publicati ns,
US. Government Printing Office, Washingtan, D.C.

Living Things*

Suggested Time: Six weeks; onc semesler; or three weeks for each season. de-
pending upon the teacher’s viewpoint about the science program for the entire vear.
I. Objectives
A. General—anticipated
1. To develop interest in the immediate environment.
2.To give knowledge of the habits of wild animals ana interrelationship among
them.
3. To develop the habit of carefu!l observation of the environment.
4. To introduce the pupils to the use of the scientific method of solving problems.
5. To give knowledge through an understanding of principles and generalizations
conlained in the material.

B. Specific
To develop a knowledge ard understanding of:
1. The changes in the environment and i, the length of day and night that are
indicative of charging seasons.
2. Some of the preparatinns madc by living things for scasnnal changes.
3. Rome of the ways in which seasans ard weather influence livin, things.
4. The tife cycle of same plants in relation tr the seacans of 1he year,
"Prepared by Clara Brown Young, Mc Clure, Minois.

4%
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5. The ways land and water plants and animals have adapted themselies ta the

place:  which they live.
6. Special features that living things use to protect themselves.
7. Haw weather affeets the activities of living things.
8. How living things adju-t to the four seasons.

9. The reasons why some Niving things ind diferent homes in different seasens,

10. Living t+*ng= that are Lannful to ane annther,

11. Methods and Material<

A, Liital activity -get the pupils interestedd,

Suggested approackes:

1. Discussion of a recent movie featuring fiving things.
2. An atlractive bulletin hoard,

3. A talk by a teacher or chaitman of the science depaitment, zon. o

4. Snoving of a mavie.

5. An attractive backdrop or Jarge mural.
6. An attractive buok exhibit.

7. Reading hocks or poetry.

R

8. Quetions as guides for stimulatiom. for fecusing of attention and gatherine

information. Examples:

a. What good animal stories Tave the chilidren read? Ak for reports,
b. Do they have pets or plants at hume? What kind? Hasve them tedl about them.

c. Of what vze are plants and apinals?

d. Name some harmful living things.
9. Tak: a field trip through a place of plants and animals.
10. Visit a science building or s:%ence roma of a school.
11. Statt an aquarium or terrarium in the classroom.

B. Sequence of activities:
1. What do we need to kneas ahout the seasons?

a. The ycar has four seazons: antumn, summer. winter, anl spring.
b. The days grow gradually longer and the nights shotter in spring.

¢. In fall the days grow gradually shorter and the nights longer.

d. Days and nights are about equal leagth at the hezinning of sminz and

autumn,
e. Summer days arc warm and winter days are cold,
f. Spring and autumn ha e cocler davs than summer.
g. It rains in summer and soows in winter.

2. How does smmmer affect living things?
a. Plants grow rapidly on warm summer dayvs.
b. Summer rainz help plants grow.
c. Sumimer is a growing time for plints,
d. Animals are active in summer.
e. Acimals adapt to summer conditioms,
f. Sunshine iz gand for our bodies,

3. What changes can be < oenin Tiving hings dininge antionn ?
a. Leaves change eolar ard fall foow es,
I Living thisgs zet ready for wiv ter in many diflon -t s,
e. There ate moaw seeds on plants. '
d. Many plants prodi-e frmt in antunm,

A0 5
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€. Some insects undergo changes in form.
{. There are few flowers but many seeds in the garden.
g. Auturon is the harvest time.

4. What changes and preparations can be seen in living things in winter?

2. Animals are less active in winter.

b.Some animals remain active during the winter, some hibernate, others
migrate to a warmer climate.

¢. Homes must be heated in wintes.

d. Many animals have heavier coals.

e. People wear heavier clothing.

[Tt is difficult for wild animals to get foad in winter.

g Plants that live from year to year need some pretection from winter cold.

h. Some trees stay green all winter.

i. Snow protects plants and seeds.

j- Plants outdoors stop growing.

k. Bird food is scarce in winter.

5.In what ways do living things change in the spring?

a. Many baby animals are born in the spring.

b. Animals that hibernate become active.

¢ Birds return and build thir nests.

d. Spring is the time for planting.

e. Many changes take place in plants,

f. Insects come out cf their winter habitat.

6. llow do animals help each other?
8. Some kinds of animals called social animals live and work together in colonies.
b. Some animals such as ants and aphils are mutually helpful.
c. Some animals grow up in lamily groups.
d. Some animals join in groups for hunting and protection.
e. Some animals are food for other animals.

7. How do plants help each other?
a. Some plants climb on others to reach sunlight.
b. Decayed plants enrich the soil and thus help other plants.
c. Parasitic plants get food and water {rom other plants.
d. Some plants furnish shade and protection for other plants.

8. How do mer and animals help plants?
a. Bees and other insects carry pollen from one flower to another.
b. Birds eat destructive inscets.
¢. Earthworms cultivate the soil.
d. Animals scatler seeds.
e. Man protects and improves plants,

9. How do plants help us?
a. All of our food comes directly or indirectly from plants.
b. We use plants for food, i!sthing, rubber, wood and medicine.
e. Flants hold the soil in place and thus help prevent foeds and dust slorma.

10. How do animals help vs?
a. Animals furnish materials for focd, clothing, and other by-products,
b. Sciae animals work for us—-cthers protect us.
¢. Some anirmals desizoy plants and animal insects.,
d. Some animals make good pets,
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11. How do plants help animals?

a. Plants help aniraals by providing food.
b. Plants help anirrals by providing shelter.

12. How do living things harm one another?

a.Some insects are great enemies of man, animals, and plants.

b. Animals use e’ther plants or other animals fov food.

c. Some plants are poisonous to animals.

d. Some ¥inds of plants (bacteria) cause disease in other plants, and in animals.
e. Stronger planis take food malerials, sunlight, and water from weaker ones.

13. Howv can we conserve living things that help us?

a, We raise ard take care of plants and animals on the farm or ranch.
b. Conservaticn of living things means their wise use and protection.

[11. Evaluation

A. Through varicus methods and techniques, measure child’s ability to recognize

plants and an‘mals in his imniediate environment, with an understanding of how
they live and what they mean to man.

B. Observe child’s interesis and participation in nature hobbies.
C. Notice changes in attitudes toward opiniors and superstition.
D. Note evidences of child's widening interest.

E. Check for growth in powers of scientific obscrvation.

F. Has the class gained in:

a. Ability to work together because of their activitics in conncction with this u. 1?
b. Understanding of some of the wzys in which scasans and weather influence

living things?

IV. Culminating Activities

Mmoo W

. Have an exhibit of the work done during the unit.
Have a flower pageant, make costuines and have tableaux, songs, and dances,
Give oral reports on some phases of animal or plant life.
. Give a play with plants and animals as characters.
Recite some poems about living things.
Make an aquarium or terrarium in the classrocm.

G. Visit the zo00.

V. Suggested Activilics

A. Direct learning experiences.

1. Study of plants

a. Just before winter comes, dig up a picce of sod fram a place where the
grass looks brown and dry. Put the sod in a Rat dish in a sunny place and
water it. Watch the grass begin to grow,

b. Plant seeds in twa pots. Water one poi, Lut not the other, See which sceds
grow.

c. Planl seeds in two pots. Keep ane pat of beans, for example, in .he room
and water @t. Keep one in the ice box or a cold place and water it. Campare
the results and form conclusions,

d. Place a stalk of celery or a varrot in a glass of water. Fut a teaspoon of red
ink in the water. Let the celery stand in thie enalight, At the enid al two houre
take the celery out and see wial hac happenad and why,

e. Place bean sceids between pieces of meict Blitting paper or tawel paper and
notice changes in seeds.

9

44,



O

ERIC

Aruitoxt provided by Eic:

f. Plant some apple, peach, maple, elm and plum seeds in the fall. Wi, to
see how long it takes each to grow.

g. Fill a glass jar with carth. Plant peas or beans in the earth, but right next
to the glass of the jar. Observe the growth of these plants.

h. Plant bulbs such as narcissus or tulip. Observe the changes that take place.

i. Take the children out into the neighborhood to see the produce of the fall
gardens and the plants growing by the wayside.

j. Make a collection of bright colored autumn leaves. Compare colorings and
shapes.

k. Make a collection of seeds which have wings to help them travel through
the air. Examples are maple, elm, ash and box elder seeds.

l. Make a collection of seeds which have parachutes on them. Examples are
cattail, dandelion and milkweed secds.

m. Cut the stem of several kinds of plants lengthwise and across. Compare their
construction for supplying food to the plant.

n. Bring in garden seeds such as beans, peas, corn and wheat. Soak overnight.
Examine them and cut open the larger ones to find the baby plant. Deter-
mine where the food is stored.

o. Arrange flowers for classroom and consider them during the vear when
flowers are most plentiful.

p. In early spring place branches of apple, forsythia, willow, maple, pupl. r
plum trees in waler and watch the buds develop.

. Study of animals

8. Collect caterpillars and watch how they prepare for winter.

b. Walch for birds that travel in Aocks. noticing the time of vear when such
flocks are seen.

c. Make a collection of different kinds of nests.

d. Send for silkworms, and watch their developrment.

e. Ohserve bees around {ruit blossoms or near a clover field.

f. Bring in cocoons, care for them until spring, and note what happens. Walch
a moth change as it comes out of a cocoon.

g. Dig down into an ant hill in late fall to see whether any ants can be foun.l.

h. Watch the ants in an ant hill to see how they help each other. Establich an
ant colony in the classroom,

i. Learn the names of birds that visit fecding shelves in winter.

j- Make a trip to a beaver colony to walch the beavers at work.

k. Observe activities of pets brought to the classtoom.

). Walch the mother dog, cat, hen, duck, robin, hotse, etc. Note how they take
care of their babies.

m. Set up an aquarium in the school room.

n. Observe some group of social animals such as beavers, honey Lices, wasjs.
or ants, to find out how they work Logether.

o. Hunt for examples of hibernation of inzects in late fall or winter. Look in
hollow trees, under loose bark, in cracks in walls, etc., for hibernating but-
terflics. moths, flies or ofher insects.

p. Vicit a zoo, muscum, taxiderm’st, or anyplace vhere animale may e <cen,

q. Ohszerve catthworms in a hax or jar in the school roam,

r. Observe hird shapes, arrangement of feathers, and wing length,

«. Sceure samples of wood which have been inhabitrd by termites.

L. Keep pets in the room for a shart perind to lean how ta care for them,



3. Study of plants and animals
a. Build a terrarium for a frog. turtle or salamander.
b. Plan a field trip to observe at different seasons, flowers, ferns, trees, seeds,
and varicties of animal life.

B. Vicarious learning experiences

1. Show the film Autumn on the Farm which shows how the changing seasons
affect plants, animals, farm life and farm activities.

2. Show the film Spring is Here, which shows the early sugns of spring, such as
spring flowers, frogs, eggs, woodchuck coming out of hibernation, hirds feed-
ing their young, rhicks hatching, elks shedding antlers, new arrivals at zoo,
squirrel family, bear cubs and young fawn.

3. Show the film Animals of the Woads to note how wild animals live.

4. Report happenings in the community such as planting gardens, pruning and
planting trees.

S. Display pictures of animals that live in herds such as buffaloes, reindeer,
wild horses ani antelope on the bulletin board.

6. Make a bird chart recording when different birds return.

7. Make posters, picture books and charts of living things in relation to the unit
such as parts of plants used for food, plants that provide materials for clothing,
etc.

8. Make a drawing of seasonal changes a. J discuss what th: picture tells,

9. Make feeding shelves for birds for home and school and observe hahits of birds,

10, Construct an observation house for an ant colony.

11, Make a collection of sceds for comparisons.

12. Plan an exhibit of animal products such as fur, ivery, pear], feather, felt, and
leather.

13. Make a group seraphaok of pictures and stories of animals that help man.

14. Collect pictures of wild animals that are used for food sach as ducks, geese,
deer, bears, elk, antelope, frogs, squirrcls and rabbits,

15. Collect pictures of
a. Animals that are protected by changing colozation.

b. Animals that kiti othei animals for food, and in tum are killed by their
OWn enemies.

16, Werk in small groups making a detailed picture story of any subtopic such as
insects change in aulumn, animals and plants in our schaol yard change, {ur
hearing animals make changes.

17. Make a sand table projet and invite parents and other guests 1o see it.

18. Have an exhibit in same public place displaving creative material {booklets,
drawings, poems, etc.).

19. Make a pancrama of seasonal activities,

20, Give class reports summarizing activities carzied en in connection with ihe
problem.

C. Creative learning experiences
L. Find and read short stories in books and magacines on the problem.
2. introduce a newspaper clipping on groundhog dav developing a scientific atti-
tude with the children debunking superstitions ahout animal Yife.
3. Compase poems and stories about living things.
1. Tell stories of their observations or awn experiinees rbout animals.
5. Wiite up experiences in bocklet form for future reading.
6. Review records of experimenis carried on in connection with the problem,
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V1. Bibliography and Other Resources
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A. Books for the teacher:
Allen, Arthur A. The Book of Bird Life. New York: D. Van Nostrand Company,
Incorporated, 1939.
Allen, Gertrude E. Everyday Birds. Boston: Houghton Mifflin Company, 1943.
Ashbrook, Frank G. Blue Book of Birds, Yellow Book o] Birds, Green Book of
Birds, Red Book of Birds. Racine, Wisconsin: Whitrnan and Co., 1946.
Buck, Margaret Waring. Arimals Through the Year. Chicago: Rand McNally and
Co., 1945,
Comstock, Anna Botsford. Handbook of Nature Study. Ithaca, New York: Com-
stock Publishing Compa..y.
Hylander, Clarence J. The World of Plant Life. New Yorx: Macmillan Corpany.
Kroeber, Elsbeth, and Wolff, Walter H Adventures Witk Living Things. Boston:
D. C. Heath and Company, 1945.
Parker, Bertha M. Living Things. Evanston, Kllinois: Row, Peterson and Company.
Patch Edith M., and Howe, H. E. Through Four Seasons. New York: Macmillan
Company.
Pauli, Wolfgang F. The World of Life. Boston: Hougnton, Mifflin Cempany, 1949,
Williams, Samuel iI. The Li:‘ng World. New York: Macmillan Company, 1937.
Any good general biology or general science book for high school or junior high
school.

B. Books for children:

Blough, Glenn O. An Aquarium. Evansten, Illinois: Row, Peterson and Company,
1950. 36 p.

Blough, Glenn U, The Insect Parade. Evanston, Hlinois: Kow, Peterson and Com.
pany, 1949, 36 p.

Blough, Glenn Q. The Pet Shon. Evansten, Nlinois: Row, Peterson and Company,
1948, 36 p.

Blough, Gletn 0. Useful Plants and Aaimals. Evanston, lllinois: Row, Peterson
and Company, 1948. 36 p.

Harpster, Hilda T, The Insect World. New York: The Viking Press, Incorporated,
1947, 211 p.

Jenkins, Dorothy H. The Children Make a Carden. Garden City, New York: Dou
bleday and Company, Incorporated, 1936. 70 p.

McKay, Herbett. Easy Experiments With Plants, Fairlawn, New Jersey: Oxford
Universily Press, 1931. 98 p.

Morgan, Alfred. 4 Pet Book for Boys and Girls. New York: Chasles Scribner’s
Sons, 1948. 36 p.

Parker, Bertha M. Adeptation to Enrironment, Evanston, Illinois: Row, Peterson
and Company, 1948. 36 p.

Parker, Bertha M. Animals of the Scashore. Evanston, Ilkinois: Row, Peterson and
Company, 1950. 36 p.

Parker, Bertha N. Animals We Know. Evanston, lllinois: Row, Peterson and
Company, 1950. 36 p.

Parker, Bertha M. Dependent Plants. Evanston, llinois: Row, Peterson and Com-
pany, 1949. 36 p.

Parker, Bertha M. Domesticated Plants. Evanston, Illinois: Row, Pelerson and
Company, 1948. 36 p.

Parker, Beetha M. Fiskes. Evanston, Illinois: Row, Peterson and Company, 1950.
36 p.
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Parker, Beitha M. Garden Indoors. Evanston, Hlinois: Row, Peterson and Com-
pany, 1949, 36 p.

Parker, Bettlia M. Plant and Animal Partnership, Evanston, Illinois: Row, Peter
son and Company, 1948. 36 p.

Parker, Bertha M. Plant IForld, Evans.on, lllinois: Row, Pelerson and Company,

1918. 36 p.
Zim, Herbert S. Plants, New York. Harcour', Brace and Co., 1917, 398 p.

C. Suggested teatbouks:
Beanchamp, Willur L., Crampton, Gertrude, and Gray, Wilkiam 8. Look and Learn
(Curriculum Foundation P’ragram) Chicago: Scott, Foresman and Company, 1955.
72 p.
The Wonderworld of Scicnce Series. (Revised Edite ) New York: Charles Scrib-
ner’s Sons, 1957.
Elemnentary Science Books jor Grade Sehool, Junior Scientist Series, Grades 1-6.
Chicago: Rand MeNally and Company, 1955.
Science Series. Chicago: J. B. Lippincott Company, 1950.
Schneider, Herman and Nina. Heath Flementary Science Series. Boston: D. C.
Heah and Company, 1959.

D. Teaching aids and nmaterials:
1. Booklets, pamphlets, pictures, and posters: Sources:

American Forests Products Industries, 1319 Eighteenth St.. N. W, Washing-
ton 0, D. C.
American Humane Educaticn Society, 180 Longwood Avenue, Boston 185,
Massachusetts,
American Nature Association. 1215 Sixteenth St., N. W, Washingten 6, D. C.
Brooklyn Botanic Garden, Eleinentary Education Department, 1000 Washing:
ton Avenue, Brooklyn, N. Y.
F. E. Compton and Company, 1000 North Dearborn Strect. Chicago 10, Ilinois.
Ed-U-Cards Company, 218 West 23rd Strect, New York 1, New York.
Informative Classroom Pictur Publishers, 40 lonia Avenue, N. W., Grand
Rapids 2, Michigan.
National Science Teachers’ Association, 1201 Sixtecnth St., N. W, Washing-
ton %, D. C.
Trafning Aids, Incorporated, 7414 Beverly Blv'  Los Angeles 36, California,
Western Pine Association, Yeon Buildiig, Portland 4, Oregon.
Westinghouse Electric and Manufacturing  Company, School Service, 306
Fcurth Avenue, Pittsburgh 30, Pennsylvania,

2. Films:
Animal Neighbors {Corvnety (Sound) (Color) 10 minutes.
Arimals Groning Up (EBF) (Sound) 10 minutes.
Avtumn On The Farm (FEBF) (Sonnd) 11 minutes.
Common Aaimals of the Woads (EBF) (Saund) 11 minules.
Plant Growth (EBF) (Sound) 11 minutes.
Fhen Winter Comes (Coronet) (Sound) (Color) 11 minules.

Producers and Distributors:
(Cor} Coronet Iistructional Films, 65 East South Water Strect, Chicago 1,

Itinois,

)
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(EBF) Encyclopedia Britannica Films, Incorporated, 1150 Wilmette Avenue,
Wilmette, Illinois.

(LF) Library Films, Incorporated, 25 West 45th Street, New York 19, New
York.

(YA) Young America Films, Incorporated, 18 Fast 4lst Street, New York
17, New York.

3. Filmstrips:

Animal Homes {PS)

Animals and Their Young (PS)

Animals Around the World (PS)

Common Animals of the Woods {EBF)
How Animals Are Protected From Their Enemies {SVE)
How Animals Get Food (Long)

How Animals Grow Up {(Long)

Animals and Their Young (SVE)

A Home for Water Plants and Animal: (PS)
Balance Among Living Things (PS)

How Plants Live and Grow (PS)

Producers and Distributors of Filmstrips:

American Council on Education, 744 Jackson Place, N. W., Washington, D. C.
Eye Gate House, 330 West 42nd Street, New York 18, New York.
Jam Handy Organization, 2900 E. Grand Bivd., Detroit 11, Michigan.
Long Filmslide Service, 944 Regal Rd., Berkeley, California.
Row, Peterson and Company, 1911 Ridge Avenue, Evanston, Illinois,
Popular Science Publishing Company, 363 Fourth Avenue, New York 10,
New York.
Society for Visual Education, Incorporaled, 1345 Diversey Parkway, Chicago,
Ilinois.
Visual Sciences, 599 N, Street, Suffern, New York.
Since filrastrips are available in such large quantities, it is suggested that the local
school system make a selected choice of materials for the children.

4. Encyclopedias:

Britannica Junior

Childcraft

Compton’s Pictured Encyclopedia
World Book

Preparations for Winter*

1. Main Problem: What problems »re encountered in preparing for winter?

. Sub-Problems
A. Why do leaves of treces turn different colors and then diop off in autumn?
B. How do birds prepare for winter?

"Prepared by Lucille Cole, Elementary Teacher, Harrisburg, Wiroie.
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C. What must animals do to insure a sale winter?
D). How do we meet the coming hardships of winter?

II1. Objectives

A. To enhance z:xquaintance with tife through observations of man, plant life, and
animal life.

B. To determnine why birds fly south in autumn.

C. To study the changes in leaves and trees.

D. To gain an apprecialion of the art in nature,

E. To become familiar with selected science terms such as annunl, perennial, and
hibernation.

F. To learn about the survival problems of animals and plants in winter.

G. To acquire an understanding of how people prepare for their iving comfort and
health in winter.

I¥. Sulject Matter
A, Why do leaves of trees turn different colors and then drop off in the fall?
1. Three chief pigments in green leaves.
a. Yellow
b. Orange
c.Green
13. Most abundant
2). Dominates other colors so they are hidden
3). Produced only in sunlight
2. Cemplete or partial disappearance of green pizment.
a. Lack of sunlight
b. Low temperature
c. Dryress
d. Injuries and diseases of various kinls
3. Result of complele or partial disappearance of green pigment.
a. Yellow and orange colors appear

4. Some leaves turn red.
a. Not due to pigment in leaves
b. New eolor formed in cell sap
¢. Due to mild autumin temperature, not frost
1). Accompanied by bright sunshine
2). On cloudy autumn days leaves will likelv snow less red Drilliance.

5. Nalure cuts leaves from the branches.
a. Thin cork-like plate is hetween base of leaf and tree.
1). Later two or moie plates form.
a). Tightly stuck together
b). Suddenly plates {all apart
2). Leaf now falls to the ground.
b. What happens 1o the plates alter the leaf has fallon?
1). One remains lo cover wound on tice.
a). Leok for litle plate when examining scar on twig.
b). Plate on twig prevents scar from “hleeding™ 1 losing sap after leaf
has fallen.
2). Another plate semains on base of Jeaf.

Q §5
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c. Why little plates appear when they do.
1). Plates are formed while leaves are green-—stick together tightly and leaves
cannot fall off.
2). Conditions occur to make plates separate causing leaf to fall such as:
a). Low temperatures
b). Less sunshine
¢). Dry weather

6. Change of color and falling leaves take place in autumn:

a. Colors change first
b. Leaves fall next

7. Why leaves fall:
a. Leaves make food
1). Need plenty of sunshine

2). Need much water
a). For manufacturing food
b). Leaf must be full of water to function properly
c). To carry finished food from place to place in plant
. Constantly drawing up more water than they need
a). Tiny openings in underside of leaf to ler water escape
b). Trees must be careful of their water supply in winter because they are

so large and use so much.
4). Can only make food during warm sunay months

a). Weather gets colder, leaves work more slowly, and at last stop.

b) Even though they stop work they conlinue to send off water. Water

i scarce in winler; trees cannot afford to lose that water.

5). Trees drop leaves in order to save moisture.

a). Water cannot escape through thick bark.

3

—

. What is meant by annual and perennial?

1. Plants do not grow outside in the winter or in the cold climates.
a. Starve to death.
b. Roots cannot draw up sufficient water if ground is frozen.

2. Annuals die and seeds are leflt for new plants.

3. Perer.nials live on food stored away in roots and stems.

. How do birds prepare for winter?

1. Migration:
8. Summer homes and food are buried under snow.
1). Fly south 10 warmer climate
2). Fly to places where there is food
b. Instinct makes them migrate at the right time.
¢. Fly in flucks by day and night
1). Journeys usually are long and tiresome; birds rest between sleges of flight.
2). Dangerous journey; may hit high wires or buildirgs.
2. Some birds remain in winter.
a, Do not mind cold, if dry.
b. Must have food supply.
c. Grow extra warm coat of feathers.

o
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D. What must animals do to have a safe winter?

O
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1. Dangers of cold winters,

a. Animals must fight against deep snows and strong winds,

b. Huge snowbanks Fock homes and keep animals from getting out to hunt food.

c. Scarcity of food causes more animals to die from starvation than from
freezing.

2. Ways in which animals find food and safety in winter.

a. Brightly colored berries, seeds, unpicked fruits, mosses, buds, nuls, tender
roots and branches, insects in hark of lrees, smaller animals, food which
friendly people provide.

1). Winter animals often great thieves; faniner must guard grain, vegetables,
and seeds.

b. Fewer animals to eal food.

1). Birds fly south.

2). Frogs and turtles spend winter in mud holes.

3) . Snakes and toads crawl] underground.

4). Woodchucks spend winter in tunnels underground.

5). Chipmunks, skunks, and bears have long winter naps.

6). Muskrats and beavers stay in homes which they have built for the winter,

c. Colors of most animals in winter protect them from enemics. White and
gray cannot be seen well against snow and gray of earth and trees.

1). Squirrels’ coats turn from brown to gray.
2). Rabbits become necrly white.

3). Weasels turn from reddish-brown to white with black tip on :ail, called
ermine in winter,

4). Chickadees are black and gray.
5). English sparrows turn from brown to gray.

3. Hibernation:

a, Means a long winter sleep.

b. Animals must get plenty of food to eat during autumn meonths,
1}. Food makes them fat.
2}. Helps to keep them alive during their long sleep.
c. Animals that hibernate
1}, Woodchucks hibernate all winter:
a). As weather Lecomes colder woodchuck: become more sluggish.
2). Bears find dens in which to sleep all winter.
a). Find honey and other foods to make them fal so they do not starve
in winter.
3). Raccoons sleep all winter.
a). Eat plenty of food in autums.
b). Layer of fat under skin takes place of food.
¢). Fur and fat together keep raccoon warm.
4). Striped ground squircels
a). Must eat a great deal to fatten themselves.

b). Also store food underground so that when they awake ia spring they
have food.

57



c). Dig holes in ground straight down for several inches; then turn
sharply. As they dig on in they make many more turns; will sleep in
one room all winter; other ryoms are used for food storage.

51, Badgers sleep all winter.

a).In autumn they sleep heavily.

b). Fat helps them keep alive.

61. Bals travel to warm places to sleep.

a).Go inlo caves or buildings for pratection from snow.

b). Many hang from ceilings close logether to kecp warm.

¢). Wake up now and then but just make funny squeaky noises.

d). If bat goes to sleep without being fat it will die before spring; at
death their claws loosen and bats drop.

e). One can muke a noise and poke them Lut they will continue to sleep;
it is a much heavier sleep than ours.

4. Animals that do not hibernale:

a. Beavers do not sleep all winter.
1}. Remain in their dams.
2). Stare plenty of food for winter,
3). Strengthen the dam so that it will not break when stream js frozen and
ice pushes against jl.
b. Porcupines sleep a great deal in winter but do not hibernate.
1}. In autumn and winter hunt for salt.
a). Go near houses 1o find wood or leather with salty laste.
b). I they find an ax or other tool which someone with sweating hands
was using, they will chew the handles to get the salt.
2). Parcupines are too lazy to climb trees in which 1o deep.
a). Cranl into holes under rocks.
b}. Dig holes in deep snow.
¢. Chipmunks do not <lcep all the time.
1). Can climb trees but never live in them,
2). Busy in autumn storing seeds and nuts in litte rooms in underground
burrows for winter food.
a). When hungry they go 1o these pantries and get food.
3). When very cold they sleep for several days at a time,

d. Gray squirrels are active all winter.
1). In autunin store away all kinds of nuts, small pinc cones, and sceds for
winter {nod.
2). Dig hale in ground with front teeth, drop nut inta hale: prs nut dewn
with nosc, cover with dirt.
a). Bury each cone. nut and seed in a diffe.ent hole.
b}. Can smell buried food even when ground is covered with snow.
). Bury mure nuts than needed: nnts may eventually start pew trees.
3). Do most work during the daytime, slecp at night.
4). In autumn they may be seen gathering nuts and buiving them by moon.
light. .
e. Flying squirrels do not hibernate.
1). Must find nuts. seeds, and grain ta eat all winter.
2). D not pat alt food in one place.

ce
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{. Opossums do not sleep all winter.

1). Eat so much in autumn that they get very fat.

2). Always slow animals, but in autumn are very slow.

3). Slecp for days at a time; then look for food.

4). Playing opossum; il an opossum is curled up asleep at the front of 2
tree and a dog comes along and awakens it, opossum does not run but
stiffens its muscles and lies perfectly still even though dog may tum it
over with his nose; when dog leaves, opossum relaxes its muscles, gets
up and climbs a tree.

E. How do people prepare for winter?

1. Heavier diet.

a. Eat more meats and hearty foods in winter,
b. Eat plenty of hot foods.

2. Wearing apparel.
a. Wear coals, hats, and gloves.
b. Girls wear woolen dresses, skirts, sweaters; boys wear heavy trousers, jackets,
sweaters, etc.
¢. Wear warmer underclothing.
3. Ways to have warm houses.
a. Healing our homes.
1}. Hot air heat
a). Large pipe brings air in from ouldoors and sends it over blazing coals
- in iron furnaces.
\ b}. Fresh air becomes hot and rises through pipes throughout the house.
] c). Heated air flows out into the rooms through small iron graiings
. called registers,
2). Hot water heat
a). Round furnace made of strong iron and wrapped in a ficeproof coat of
ashestos to keep in heat.
b). Water boiler altached 10 lurnace; water heated almost to boiling point.
c}. Pipes carry het water from furnace to radiators throughout house.
i 3). Steam heat
a). Furnace Inoks like hot water furnace but boiler is made so that steam
instead of hot waler can flow through the pipes.
b). Can burn oil which is better than coal since it is cleaner and leaves
no ashes.
4) . Fireplaces; by burning wood room gets additional heat.

gt ———

b. Keeping out small currents of air from around the windows and doors
1). Weather-stripping around the windows and doors
2). Pulting up storm windows and storm doors
3). Putling up heavier curtains and drapes

V. Suggested Approaches
A. Class discussions of children’s daily cbservations.
B. Display of books and other illustrated materials around clisroom and on reading
table.
C. Walk through woods to observe changes in nature.
o 59
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VI. Class Activities
A. Make booklets of drawings and peintings showing signs of autumn.
B. Write a play and present it tu children of classroom.
C. Prepare a table of models showing man, animals, birds, and plants preparing for
winter,
. Carry out some of the following experiments:
L. Demonstrate the heat in rays of sun by holding a magnifying glass in the sun-
light so that the converged light rays center on back of child’s hand.
2. Put red ink into a glass of water. Put white flower in glass. After day or so
flower will turn pink or red. Water goes up through stem into flowers and leaves.
3. Put nuts and seeds on a tray or stand. Place outdoors. Watch for birds, squirrels,
chipmunks, ete. Observe what they do with the nuts and seeds.
. Make blueprints of leaves; wax some leaves.
. Examine leaves and twigs for leal scars.
. Try to find food storage bins used by various animals,
. Take review test on unit. This test would be given to upper third graders only.
Examples of test items follow:

namm

VII. Unit Test on Preparations for Winter

Part A. Underline the correct answer.
1. In the autumn birds Ay

north west cast south
2, Plants which live all winter long store their food in the

stems flowers leaves seeds
3. Hibernation means

a long walk a long animal

a long les a Jong sleep

4.In the autumn people begin to

Aruitoxt provided by Eic:

put screens on the windows
turn off the heat

5. Annuals are plants which live
for three years
&ll year round

6. Perennials are plants which live
in the winter

at night

open the doors
pul storm windows up

for three months
in spring and summer

all year round
in the summer

Part B. Put the name of the animal in the correct column.

Beaver
Chipmunk
Porcupine
Badger
Woodchuck
Bat

Gray squirrel
Striped ground squirrel
Rarcoon
Flying squirrel
Bear

Opossura
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Part C. Choose the correct vords from the list below and write them in the blank spaces.
Birds which__ fly__. in the fall.
They gotodookfor— .~ homesand more_—
The birds which do not Ay away in the winter have a hard time finding food to

eat. We must help them by putting and .
on stands for them. These birds grow._______ _ coats of for
the cold winter.

fat south crumbs warm

feathers migrate food heavier

Part D. Choose the correct words from the list below and write them in the hlank spaces.

We __  _our homes by using ; _

and We put up storm windows to keepout thecold_ .|

By eating — foods and foods, such as

we make ourselves stronger. We should wear__ _ clothing;
and are a great protection against the cold.

fireplaces air hot lurnaces

sweaters warm hearty meats

heat coals

Part E. Choose the correct answef from the list below and write it on the blank line.

Animals that do not_ may ——— o __for
food away for the long — Some stor2
and . _in their homes. These homes
are called Some animals their food
in different places.
seeds hide burrows winter
store nuls sleep hibernate

Part F. Choose the correct answers from the list below and write them in the blank
spaces.

There are three chief colors in green leaves. There is more

than any other color. When the green eolor disappears and
appear. Nature cuts from the hranches.
A thin is between the base of the leal and the
Alter the leaf has fallen one plate remains to cover the_. o _on the tree
anditformsa _  Another plate remains on the of
the leaf.
base green leaves
twig scar plate
yellow wound orante
Part G. Ansv~r the following questions.
1. Why do birds Ry south?
2, Why do animals hibernate?
3. Why do ieaves turn diffezent colors in autumn?
4, Why do leaves fall?
5. Name some things people do o prepere for winter.
61
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VIH. Instiuctional Matedials
A. Baoks:

Out of Doors. Craig and Baldwin. Boston: Ginn & Company.

IWinter Comes and Goes. Syracuse. New York: The L. W, Singer Conpany.,
Science Staries Book 1. Bear hamp. et al. Chicago: Sco.t. Foresman and Crinpany.
The Wonderland of Science, Kuox. Boaks 1 and 1. New York: Charles Schribner’s
Sons.

s You Know. Janct Smallev. New York: Williamy Morrow and Company,

Red. Blue. Green. Books. Asdhliruok. Racine, Wiseonsin: Whitman  Publishing
Company.

Birds. Raby Murphv, Racine. Wisconsin: Whitmaa Pullishing Company.

Catril House. Pheebe Frickson. Chicago: Children’s Press, Inc.

Lock and Lecrn: All Around Us: How Do e Knew? Chicago: Scott, Foresman
al Company.

Play Wik Plants. Miilicent E, Selsam. New Yark: Willlam Morrew and Company.
Bear Cubis and Their Mother. Chatlolte Rarske,

Story and Verse for Children. M. B. Juber. New York: Macmillan Company.
Listen and Sing. The World of Muzic Series. New York: Ginn & Company.

The Music Hour, Kindergarten and First Grade Book in Series. New Yeark: Silver
Burdett Company.

B. Filmstrips:
Gray Squirrel Life and Work of the Beaver

Black Bear Twins Opossums to Bats o Picet Pins
Contmon Animals of the Fonds

C. Films:

Com:ion Animals of the IFoolds Let's Lok ot Animals

Gray Squirrel Avvien s on Adventure

Black Bear Twins Insccts

Birds of North America Squcak. the Squireel

Autumn on the Farm Chucky FLou: Story of @ Voo lcheck
Winter on the Farm Seasonal Changes in Trees

Beaver

Teaching Units for Intermediate Grades

fnmmunisation®

Suggested Time: Two weeks (30 minutes daily)
L General Olijectives

A. To learn how we control discase,

B. To knuw and understand the impertance f hnmunization.
I Specific Objectives

A. To learn the mraning of the word “immunization.”

B. To learn Irow we can control disease threugh immunization.

C. To lcarn and understand why it is impattant to proteet our badies [rom Jizcase,
D. Ta icarn and understand how a microsenpe works,

'Preiul:'c_d Iy James Neeley Stewart, Elementary Teacher. Carbe ndale, Wineiz.,
O
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E. To learn that when we protect ourselves from disease we are also helping people
in our family and community stay well.

F. To learn how germs are spread.

G. To learn what communicable diseases can be controlled by immunization.

H. To learn why we should cover our mouths when we sneeze or cough.

I. To learn why we should wash food hefore eating it.

I111. .Jaterials

A. Posters
1. Immunization—Made by teacher
2. Coughing—County Tuberculosis Association
8. Sneezing—County Tuberculosis Association
4. Washing hands—County Tnberculosis Association

B. Films:
1. Defense Against Invasion
2. How Disease 'ravels

C. Resource Person
1. Doctor or nurse from the county health department.

IV. Instructional Methods

A. Lecture
Doctor or nurse from county health department.

B. Discussion

1. After the doctor or nurse is finished talking let pupils ask questicns on lopics
not clear to them.

2. After the doctor or nurse has left, discuis what he or she has talked about.

3. Discuss field trip to cily garbage disposal area.
a. What they are to look for.
b. Explain that this is a breeding place for fiies, rats, mosquitoes and other

harmful insects and bacteria.

c. Explain how insects and rodents carry harmful bacteria.

5. Exglain why it is important to cover your mouth with a handkerchief cr tissue
when sneezing or coughing.

C. Field trip
Visit a city garbage disposal area.

3. Demonstrations and experiments
1. Squeeze bottle filled with water. This shows direct contact, and the importance
of using a handkerchief or tiscue to cover the mouth.
2. Petri dish experiment
Cough into a petri dish of agar—cover and let stand for a day--ohserve
growth of bacteria in dish.
E. Activities:
1. Learn words
Bactetis, fungi, virue, micro-urganism, microscepe.
2. People 1o know
a. Louis Pasteur bh. Robert Koch
3. Draw o picture of the different colonies of bacteria ohserved in the petri dish.
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4. Write a theme about what was seen on the field trip.

5. Examine a microscope. Explain how it works.

6. Observe under a microscope impurities in water that has been exposed for a
period of time.

V. Procedure—Two weeks
A. First day—Introduction

1. Put on the bulletin board the word “IMMUNIZATION” snd a large question
mark.

Immunization?

9. A discussion should take place after everyone has scen the bulletin board.
3. What does the word mean? Why is it important to everyone?
4. Preview film—Defense Against Invasion.

B. Second day
1. See film Defense Against Inve ion.
2. Discuss concepts that are shown and discussed in film such as:
a. The importance of immunization
b. Ways in which disease enters the body
1). Through the mouth
2). Through the nose
3}. Theough breaks in the skin
¢. How quickly invading organisms multiply
3. See the film again. This time discuss the meanings of such words as:
a. Invasion
b. Vaccination
¢. Immunization
J. Formula
e. Veins and arteries
f. Bacteria
g. Microscope

C. Third day

1. Change the bulletin board.
Put up posters from the County Tuberculosis Association on coughing, sneezing,
and washing hands.

2. Do “squeeze bottle” demonstration.
#. Fill squeeze bottle with water, Explain that when you cough or sneeze, a fine

spray is discharged similar to the one given off when squeezing the bottle,
3. Discuss the postere on the bulletin board.

D. Fourth day
1. Discuss and dewmonstrate the petri dish experiment.

a. Cough into a petri dish of agar.
b. Cover and let stand for a day.
c. Observe growth of bacleria colonics in the dish.

Q
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2. Learn words
Bacteria, fungi, virus, micro-organism, microscope

3. Discuss the contributions of Louis Pasteur and Robert Koch.
4. Draw a picture of the differeat colonies of bacleria observed in the petri dish.

E. Fifth day
1. Observe under a microscope the impurities in the water brought in by the pupil.
2. Explain why we should not drink from open cisterns and wells,
3. Examine the microscope, and explain how it works.

F. Sixth day
1. See film How Disease Travels.
2. Discuss the Alm.
3. Discuss what we may expect to see on the field trip o the city garbage disposal
area tomorrow.
G. Seventh day
Take trip to cily garbage disposal area.

H. Eighth day
1. Write a theme about what was observed on the field trip.

2. Discuss how disease bacleria might be carried and spread from the garbage
disposal area.

u. By flies and mosquitoes
b. By rats and other rodents
[. Ninth day
1. Explain and discuss why we should always wash food betore eating it

a. The possibility that flies or rats have come inlo contact with it
b. Also sprays are used on foods in some areas.

I. Tenth day

1. Summarize the two weeks' activities by letting different members of the class
talk on the subject they were most interested in.

2, Read some of the hest themes written ahout the field trip.
3. Have another showing of the film Defense Against fnvasion.
4. Invite parents to attend school.

V1. Evaluation—Ways to Evaluate the Unit

A. Wrilten tests covering subjects in the unit.

B. The teacher should observe the children to see if any new habits or attitudes
have been formed.

C. Check on the pupils to see if they have enlarged their vocabularies. Tre best way
to do this is to see if they know the meaning of such words as immunization,
microscope, micro-organisms, ete.

VII. Resources

A. Film—Defense Against Invasion (12 minutes, color} Walt Dizney Cartoon, avail-

able from the Department of Public Health, State of }llinois.

B. Film—How Disease Travels (10 minutes) available from Institute of International
Aflairs, 499 Pennsylvania Avenue, N. W., Washington 25, D. C.
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C. linsis Tuberculosis Assaciation, 730 South Sixth Street, Springheld, [inois,
D. Encyclopedias
1. Britannica Junior

2. World Bock

The Solar System*

Speciffe Ohjectives of this Unil

1. To further acquaind the children with the solar syslen ad the aflects that it
has upon our carth. This involves specific basic understandings such as tiie
following {from the scctinn titled, “Whal do we nee:l to know aboul the sun?™
a. The sun is our souice of light and heat.

Is. The sun is nicessary 10 life.

¢. The sun is a ball of hot gases.

d. The temperature at the surface is about 11.000°F.

e. Iron, lead, lin, and other substances found nu the carth are found on the
sun in the form of gases.

f. The diameter of the sun is more than 100 times that of the carth.

2. To present all concepts in such a manncr as te conlribute as much as is possib'e
to the general objectives fo. the science program as previously outlined.

Lenglh of this Unit

The length of time to be devoled 1o this naterial will of course be determined by
the situation at hand. By broadcning or narrowing the scope of activily in any or all
of the subtopics, the teacher may adjust this material 1o his particular nceds.

I. The Problem
What do we need to know about the solar system?

II. Significance of the Pioblem

The child shonld ki:ow aboul the solar system and its relationships.
A. A study of the solar system answers certain hasic questions concerning:
1. The earth
2. Other planels
3. The sun
4. The moon
5. Space travel
B. Qur carth is a member of the tolar systen an.d the other plancts and especially
the sun a1,d moon influence it in zegard to:
1. Weather
2. Tides
3. Time
4. Seasons
5. Light and heat
C We are on the threshold of a new age—-cne of evploration in space—an the
children should have a background of facte and understandings in nzder to adjust
to thr changes that will surely result.

*Frepared by Robert E, Rea, Graduate Student. Southern Nlineis University, Carboncale.
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nticipated Learning Qulcomes

To develop a knowledge and underslanding of:

A. The carth in relation to the solar system.
B. The otlier planets including the sun and the moon in relation to the solar system.
C. The fundamentals of spaee travel.

V. Solution of the Problem
A. Content that may be used in solution of the problem.

ERIC

Aruitoxt provided by Eic:

1. What do we nced to know ahout the carth?
a. What is the carth’s orbit?
b. How doces the earth’s rolation cause night and day?
<. How does the earth's i} cause seasons?
d. How fast is the carth moving?
e, How do we tell time?
f. What is the refation of the catth 1o the 164t of the solar system (size-distance} ?
g What are tome of the theorics concerning the earth's origin?
h. What is the effet of the gravitat unal pull of the other membiers of the
tolas systein upon the carth?
2. What do we need to know about the noon?
a. What is the moon?
b. What are some thecries concerning “he origin of the moon?
¢. Where docs the moon get its light?
d. What causes the phases of the moon?
e. Why is life inpossible on the maon?
f. Why is the moon sometimes visible during the day?
g. What is the relation of the moon to eclipses?
h. Why do we sce only one side of the moon?
i. What is the relative size cf the moo: to the earth?
j- How far away is the maon?
k. How is the earth different from the moon?
l. How does the moon affect the earth?

3. What do we need 1o know sbout the sun?
a, What is the sun?
b. What are some theorics concerning the origin of the sun?
c. How hot is the sun?
d. Where does the sun get its heat and light?
e. How big ie the sun?
f. How far away is the sun?
g Why Jocen't gravity pull the esrth into the sun?
h. How is the wun different from the carth?
i. How docs the sun affact the earth?
j. What is vitamin D and why is it important to our health?

4. What do we need to know about the other plancts?

a. What are planeta?

b. How many planets are there?

¢. Where did the planets come from?

d. What ate other planets like?

e. What is the eflect of the gravitational pull of the other planels?
1. What is the effect of the gravitational pull on the other plencta?
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g From what source do the other planets get their light?

h. What is the relation of the othet planets to the sun and earth? (size-distance)
i. What are the differen-es in 1otation and revolution oi the other plarets?

J- Are conditions on any of the other plancis lavoralle to life?

k. What are asteroids or planctoids?

5. What do we nced to know abou! :pace travet?

a. What are the possibilities of space travel?

b. What principles of travel would be used in space?

c. What would the conditions of a space trip be like?

d. What are the special problems likely t6 be encountered in space iravel?
¢. What are the satellites teaching us?

f. How fast would a spacc ship have to travel?
1). Seven miles per second-—'speed of release.”
2). Influenced by the distance to be traveled.

g Which plancts are we likely to visit?

1). Those vhich are near enough.
2). Those which may be suitable to life.

B. Suggested activitics.
1. Introducirg a study of the solar system.

a. Make a display consisting o; 2 aumber of the children’s level books in the
bibliography at the end of this unit. Display the books at some convenient
place in the room sufficielly in advance of the time plarned to stait the
study to allow the children to look them over (may be as much as one or
two weeks depending upo t the amount of time children will have to browse
through the books). Ercearage the interest the children will begin to show.

b. Display a bulletin board consisting of currert articles and; ot good pictorial
material concerning the tolar system a day or fwo in tdvance of the time
planncd to start the stuly.

¢. Use one of the films )i ted 11 the filn, section of this unit to arouse interest
about the solat system.

2. Direct or concrete leariing expericnces,

«. Outdoor obsetvation of the sun and moon by day and the moon by night.

b. Demonstration of night and day. Use the globe and a Aashlight as the globe
rotates on its axis the light from the flashlight representing the sun lights
one side while the cther side is in darkness,

¢. Demonstration of selar and lunar eclipses. In a darkened room vse Rash.
light and two ba'ls representing the earth and sun 1o represent a solar eclipse,
Let earth ball pass between the moon and sun to tepresent a Junar eclipse.

d. Experiment showing phases of moon, To represent the moon use a basket:

ball. To represent the sun u<e a fashlight. NMarken the reom and turn on the
flashlight. Held the ball at arm's lengih higher than the light. Your head

O
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represents the position of the earth. Move the ball around your head. The
phases ¢f the moon will be reproduced.

e. Construction of a sun dial. Make a clock face and place in the center of this
face an object that will cast a shadow. This cbject may be made out of card.
board or a pencil may be used.

3. Vicarious learning experiences.

a. Keep a chart of the times of sunrise and sunset cach day to observe the
lengtnening and shertening of the days during the summer and winter sesa-
sors. (Informration can be obtained from radio, newspapers, or television.)

b. Construct a bulletin board of current evenls and/or pictorial material con.
cerning the solar systen

. Use films to introduce the study and/or to gain more information after
the unit has been started.

. Collect materials for demonstrations and experiments.

Use photographs, slides or slidefilms of the sun, moon, and planets to gain
more information or to raaintain interest.

Iz
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Visit an observatory if possible.

g Listen to radio programs concerning space travel, the solar system, and
astronomy.

=a

. Watch television programs concerning space travel, the solar system. and
astronomy.

. Construct a chart thowing the phases of the moon. Get data from texts or
encyclopedia. The chart is the outgrawth of the experiment on the phases
of the moon.

. Construct a solar system model. A model of the solar system gives better
meaning to the relationship of the objects in it. Such 2 model may be simply
drawn or made with cut-out planets and sun on the first scale given below
or it may be made with planets formed of papier-maché on the sccond scale
suggested for a 15-foot wall space. These may be hung on wires or fastened
to a board along the wall. It is important te note the ditferent scales neces-
sary for size and didlance and to explain the reason for this,

—

Scale lor drawing solar system «n 24-inch art paper:
Distance scale--1 inch=250,000,000 miles

Size scale-—1/16 inch=about 4,000 miles

Planet Distance from Sun Size (Diameter)
Mercury T332 I "71/16 inch
YVenus 5/16 inch 2/16 inch
Earth 1/2 inch 2/16 inch
Mars 3/4 inch 3/32 inch
Jupiter 2:1/4 inches 1.5/16 inches
Saturn 4.1/4 inches 1-1/16 inches
Uranus .78  inches 1/2 inch
Neptune 14 inches 9/16 inch
Pluto 18 inches 7716 inch

9
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Scale for making solar system in a room 15 feet square.
Distance scale-—1 foot=250,000,000 miles

Size scale—1 inch==8,0600 miles

Planet Distance from Sun Size (Diameter)
Wercury® ~1373 nches " jnch
Venus 3-1/4 inches 7/8 inch
Earth 5 inches L inch
Mars 6-1/2 inches 1/2  inch
Jupiter 2 feet 1 inches
Saturn 3 feet 3 inches 9 inches
Uranus 7 feet 3-7/8  inches
Neptune 11 feet 3172 inches
Piuto 15 [eet 7/16 inch

k. Construction of a small telescope. Ask the local ostomelrist for help.
Seccure two convex lenses (may be obtained from an optometrist) which
will give a magnifying power of twenty. With a twenty.power lens one may
be able 10 see the rings of Saturn and moons of Jupitor. The focal length
of the front lens divided by that of the back lens should equal twenty or
more, for example: 40 and 2, 20 and 1, or 30 and 11%. Secure two card-
board tubes, one a iittle longer than the foca) length of the eyepiece and
small enough to slide into the end of the larger tube. Paint the insides dull
black. Cnt rings of heavy cardboard that will slip into ths larger tube. When
the glue is dry, place the objective lens on the ring. I'ut the other ring on top
of the lens. Glue it tightly. Do the same to the smaller tube, using the other
lens. Fit the smaller tube inside the larger one until you get the proper
focus by looking through the telescope at a distant object.

l. Compile & group notebook showing experiments, charts, piclures, clippings,
drawings, and reports developed throughout the unit.

n1. Arrange committees to formulate material into a form useful to future classes,

n. Develop a program for an audience in which reports, demcnstrations, experi-
ments, and collections are shoiin or explained by individuals or committees.

4. Abstract learning experiences:

a. Have the children use the library in finding answers to thir questions.
b. Include otal and wrilten teports and round table discussions.

c. Write letters to dilferent sources for additional information.

d. Read stor’es, legends, and myths concerning the subject.

C. Evaluation
1. Should be a continving part of all activity.
2. Culminating acliyities may permit cvaluations of accomplishmenis.

f 3. Evaluation procedures and standards are delermined by the objictives set up
] at the beginning of the unil.

4. Observe the children to sec if they have become “solar system conscions.”

5. Use various types of tests throughout she unit 1o determine if functional learn:
ing is taking place.
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V. Teaching Resources
A. Films:

The Bi3 Sun aid Our Earth®
Depths of Space

Doctors in Space

Earth ond the Seasons
Energy [rom the Sun®
Frontier to the Space

Man end The Moon

The Moon®

The Moon and How it Affects Us*®

Ocean Tides
Our Mr, Sun

Solar Energy

The Solar Famdy*®

The Solar System*®

The Space Scientist

The Sun

The Sun and How it Affects Us
The Suns Family*®

Tides

A Trip to the Meon*

The Starry Universe (Filmstrip)*

: *Availalle from the flm lbrary at Southern Hlinois University on a 1enta) basis.
i Sources of tte others may be ohtained from the Educational Film Guide, Volum: 19541938 and
i the Annual Supplements.

B. Pamphlets and bulletins:
Haskir: Service, 1200 I Street, N.W., Washington 5, D.C.-- Astronomy Today,
1952.

American Meteorite Museum, P.O. Box 116, Sedona, Arizona—Chips Fram the
Moon 1947.

Field Enterprises Educational Corporation, Merchandise Mart Plaza, Chicago 54,
Winot +—~Eartk; Star, 1957.

Field Enterprises Educationa! Corporation, Merchandise Mart Flaza, Chicago 54,
Wincis——~Space Travel and Guided Missiles, 1957.

Maryland Academy of Science, Enoch Pratt Library Building. 400 Cathedral
Street, Baltimore 1, Maryland--Graphic Time Table of the (fearens (Annual).

Scicice Research Associates, Incorporated, 57 West Grand Avenue, Chicago,
Win >is—Operation Moon, 1955.

Science Resaarch Associates, Incorporated, 57 West Grand Avenue, Chicago 10,
Iliir ois- -Rockets fato Space, 1955.

C. Bocks for teacher:

Abhot, C. G. The Farth and Stars. New York: D. Van Nostrand Company, In.
corparated, 1916,

Bleugh, Glenn O. et al. Elementary School Scicnce und How 1o Teach 1t. New
Yerk: Holt, Rinchart and Winsten, Inc., 1958,

Ceidin, Martin. ¥argard. New York: E. P. Dutton and Company, Incorporated,
1457,

Craig, Gerald S. Scienca for the Elenentary School Teacher. Bouston. Ginn &
Company, 1947,

(yamow, George. The Birtk and Death of the Sun. New York: The Viking Press,
1910,

Goodwin, Harold L. The Science Rouk of Spuce Travel. New York: F. Franklin
‘Walts, Incorporated, 1954,

'«‘ loyle, Fred. The Nature of the Uniterse. New York: Harper & Brothers, 1950,
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Ley, Willy. Rackets, Misstles and Space Travel. New York: The Viking Press,
1931,
Leyson, Burr W. #fan, Rockets and Space. New York: E. P. Dutton and Company.
1951.

Marshack, Alexander. The World in Space: The Stofy of the Internaiional Geo-
physical Year. Camden, New Jersey: Thumas Nelson and Sons, 1958.

Richardson, Robest 8. Exploring Mers. New York: McGraw-Hill Book Com-
pany, Incorporated, 1954,

Richardson, Robert S, Second Satellite. New York: Simon and Shuster, Incor-
porated, 1957.

Richardson, Robett S. Planet Earth. New York: Siman and Shuster, lacor-
porated, 1957.

Skilling, W. T., and Richardson, R. 8. Sun, Moon and Stars. New York: McCraw-
Hill Book Company, Incorporated, 1946,

Whipple, ¥. L. Earth, Moon, Plancts. Massachusetts: The Harvard Press. 1952

Bocks for the children:

Benedick, Jeanne. The First Book of Space Travel. New York: F. Franklin Watts,
incorporated. 1951,

Blough, Glean O, and DePencier, tda B. How the Sun Helps Us. Evanston,
Tllinais: Rew, Peterson and Company. 1950.

Branley, Franklyn M. Mars. New York: The Thomas Y. Crowell Company. 1935,
Branley, Franklyn M. Eaperiments in the Principles of Space Trarel. New York:
The Themas Y. Crowell Company, 1985,

Clarke, A. C. Going Into Space. New York: Harper and Brothers, 19531
Clarke, A. C. The Exploration of the Moor. New York: Harper and Brothers, 1254,
Coombs, Chatles. Styrocketing into the Unknown. New York: Wiliam Morrow
and Company, Incorporated, 195{

Del Ray, Lester. Rockets Through Space. Philadelphia: John €. Winston Com-
pany, 1957,

Frenk, R., Jr. Experimental Planes. New York: The Thomas Y. Crowell Com.
pany, 1955,

Frost, Frances. Rocket Areay. New York: {Whittlesey House) McGraw-Hiil Book
Company, 1933,

Gailant, Roy A. Exploring Mars. New York: Garden City Books. 1956,

Gallant, Roy A. Faploring the Moor. New York: Garden City Books. 1955,
Gallant, Roy A. Exploring the Universe. New York: Garden City Boks, 1956.
Gamow, George. The Moon. New York: Abclard-Schuman, Ltd., 1933,

Gaul, Albro T. The Complete Book of Space Travel. Now York: World Book
Company, 1956,

Goodwin, H. L. Real Book About Space Trarel. New York: Garden City Book
Company, 1952.

Lewellen, John. The ¥'rue Book of Moon, Sun, and Stars. New York: Alfzed A,
Knopt and Company, 1937.

Lewellen, John. You and Space Travel Chicagn: Children's Press. 1951,

Leyson, Burr W. Man, Rockers and Space. New York: E. P Dutton and Come
pany, 1934,
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Moore, Patrick. The Boy's Book of Space. New York. Roy Publishers, 1956.
Moore, Patrick. The Worlds Around Us. New York: Abelard.Schuman, Lid., 1956.
Nearath, Marie. Speeding into Space. New York: Lothrop, Lee and Shepard
Compary, 1954.

Parker, Bertha M. The Earth’s Nearest Neighbor. Evanston lliinois' Row,
Peterson and Company, 1950.

Parkes, Bertha M. The Sky Above Us. Evanston, lllinois: Row, Peterson and
Company, 1946.

Parker, Bertha M. The Sun and Its Family. Evanston, linois: Row, Peterson
and Company, 1950.

Poole, Lynn. Your Trip Into Space. New York: (Whittlesey House) McGraw-
Hill Book Company, 1953.

Ross, Frank Jr. Spece Ships and Space Travel. New York: Lothrop, Lee and
Shepard, 1954.

Wilkins, H. Percy. Clouds, Rings and Crocodiles. Boston: Little, Brown and Com-
pany. 1955,

Wyler, Rose. Planet Farth. New York: Abelard-Schuman, 1td., 1952.
Zim, Herbert 8. The Sun. New York: William Morrow and Company, 1953.

Reproduction of Planis*

1. General Objectives

A.
B.
C.

To acquire a simple urderstanding of ways in which plints reproduce.
To leain the part flowers play in reprodurtion.
To acquire a knowledge of ways in which seeds and fruits are useful to man.

1l. Sperific Objectives

Mmoo OD e

. To learn the different parls of Mowess and some of the other parts of the plant.
. To learn how secds are formed in flowers.

. To learn the ways in which plants reproduce other than by sceds.

. To learn how polten is carried.

. To learn the different parts of the seed.

. 'To jearn how secds travel.

. To Jearn how seeds and fruits are useful to man other than in reproduction.

111. Basic Understandings

I
J.
K.
L

. We use Rowers for decoration in our homes and yards as well as for food.

. Flowers are the pait of a flowering plant that produces weeds.
. The part- of a lower are the petals, sej :ls, pistils and stamens.
. Stamens produce pollen: pistils produce ovules.

A
B
C
D.
E
F.
G
)

A gmin of pollen must join the ovule before it can become a sced.

5. Pollen is carried by the wind and by insects.

Many plants produce eeeds.

. Every seed is made up of a tiny plant, some food fo- the plant, and a sced coat.
1.

Plants have their seede in many different kinds of seed packages.

. Most seeds die before they find a place o grow.

Seeds travel in different waye.
We eat many kinds of seeds and [ruit.

*Prepared by Ruth Huller Schoen, Elem#ntary Teacher, Christopher, lineis.
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1V. Suggested Approaches

A. Film or slides of flowers or seeds.
B. Experinments or demonstrali ns with seeds of a fruit.
C. Use riddles about seeds, flowers, or fruit.
D. Conversation as a result of a bouquet of flowers Lro “ght to the teacher.
E. A visit 10 a flower garden or nursery.
F. Poems, sturies of songs aboul a seed or flower.
G. A n:w kind of flower brought to school.
V.8

uggested Guide
A. Sexual repreduction in plants
1. Parts of the flower
a. Motivation
1). Use some large pictures of different flowers.
2). Bring some flowers to class and start a discussion.

b. Understandings
1}. The parts of the flower are the sepals, petals, pistils, and stamens.
2). Sepals prolect the petals, pistils and stamens uutil the flower opens.
3}. Stamens produce pollen.
4). Pistils produce ovules.
5). Not all flowers have all four of these parts.
6). Before an ovule can become a sced, a grain of pollen must join i,

c. Suggestions
1}. Show the parts of the flower vn a chart or diagren.
2). Show tlie parts cn the real flower--breaking off the different parts, (Use
a tulip, a peach biossom or a tiger lily.)

3). Have the children (ouch the stigma.

4). Cut open the pistil 10 show the ovules.

5). Make a collection of pictures of flowers for the bulletin board.

6). Use microscope to exrmi-e the ovules and other parts of the flowers,

2. Travel of pollen
a. Motivation
1}. Make grains of pollen out of yellow clay.

2). Ask children of what use the bright color and sweet odor of a flower

might be,
b. Understandings

1). Pollen trave: from the stamen o the piztil whete little tubes begin to
gruw from the pollan,

2). The pollen material in the grain flows through the tube into an ovule
in the ovary.

3). The pollen grains are carried from cne plant o anothai by the wind and
by insects.

4}. Sweet odors and bright-colored petals atlract insects who carry the pollen
grains,

5}. Many flowers have Uieir petals azranged in threes or in fives.

c. Suggestions
1). Use a diagram to show how pollen travels to the ovule.

4 |

ERIC | f



2).Yisit a hive of hees and watchh them bring back lags full of pollen.

3). Watch flowers in their own yards and have them keep a list of insects
and other animals visiting them.

4). Make a chart of names of floweis with sweet odor ard pretty colors for
attracting pollen carriers.

5). Examine pollen grdins under a microscope.

6). Examine a flower that is fading tn see if pollen sacs are stili full of pollen.

7). Try to find Aowers with different kinds and numbers of sepals and petals.

3. Seeds: What are they?

a, Motivation
1). Show seeds of different kinds,
2). Ask for suggestions on how they ave ditferent and alike.

b. Understandings
1). All seeds do not look alike.
2). Seeds differ in color, sice, and shape.
3). A seed has three parts: the liny new plant, the food stored around it,
and the seed coat that protects it.
c. Suggestions
1). Show movie Seeds Grow Into Plants.
2). Show them the parts on a diagram.
3).Experiment: Soak seeds of different kinds in water for several hours.
Take off the seed covers and {ind the little plants inside the seeds—a
bean seed for example.
4). Experiment: Put seeds of different kinds in a saucer with moist blotter.
Cover saucer with plates of glass and watch the seeds sprout.
5). Make a collection of seeds. Glue on cardboard with pictures of flower
next to them, put thens in cellophane envelopes, or in a divided box.

4. Packages of steds

a. Motivation
1). Bring some seed packages to school for them to sce.
2). Ask them if they can name sume ways that seeds are packaged.
b. Understandinga
1). Plants hava their sceds in different kinds of packagea.
2). There are different names for these packages: peds, berries, melons,
burs, ceres, and gourds.
¢, Suggeselions

1).Show class examples of “seed packages.” Open the packagcs.

2). Use pictures of packages and help children identily them.

3}. Count the number of seeds in different packages,

4). Make sure the children all have an exaniple of some package to count
ar touch.

5. Seed travel

a. Motivation

1). Remind them of experiences that they or their mothers have in trying
to keep the weeds out of the garden.

s
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2). Ask the chien y have ever come out of the brush or weeds with
secds on their socks.
3). Read them a story about the travel of a certain seed.

b. Understandings

1). Not all szeds travel in the same way.

2). Seeds have many ways of traveling:
a}. Float through the air
b}. Are shol out of the pods
c}. Jump for short d'stances
d). Flnat on the waler
e). Travel along the ground
f1. Ave carried by birds and animals
g!. Are carried on hoals. trains, cars, wagons, ar airplanes,

c. Supgestions

1}. Use ripe seed pods of balsain. Touch the pods and watch them shoot
aut the seeds.

2}. Take seeds frem milkweed pods and blew them around.

31. Make hlueprints of seeds that have parachules.

4). Make a chart indicating ways seeds have of traveling.

5). Put szeds with wings, parachutes, and nothing in a pan of water to
see which float and which sink.

€). Notice how a coconut is protected from an ocean journey.

7).Show ciass a walnut and ask class how it might travel.

8). U'se a piece of heasy cloth {swoolen} and tedt sceds to see which kinds
held on beat.

9). Drop locust pods on table 1o see them coast.

10). Show tke Alm Seeds and Seed Travel.

11). Use riddles about seeda.

12). Read sioriez ab..ut seeds and their travels.

B. Asexua) reproduction

1. Motivatien
a. Bring in a pclata plant just dug up cor ask a child from a farni to bring a
plant. A<k th: children how they think the plants were started.
b, S1 ow them a movie on the different methods of reproduetion besides by seeds.

2. Understandings
a. Theie are many ways in which plants reproduce using only one parent.
b. New plants can grow from stems <ent out from the mother plant. either on
the surface or underground.
c. Plants can grow from the end of a Jeal,
d. New planl« can grow from ronts or hulbs.
e, Gralling is used 1o reproduez new plants.
f. Some p'ants grow new plants from tiny bits called spore:.

3. Suggestions

2. Show a movie or slides of ways plants reproduce asexually.
h. Show them huw plants grow from:

1). Bulbs—oniona, lilies

2). Cultings—coleus, geranium
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3). Leaves—Alfrican violet

4). Gralting—roses, fruit trees

5). Spores—T{erns, mosses, mushrooms
6). Runners—stiawberries

7). Roots—sweet potatoes

8). Plant pieces, buds—Irish potatoes

c. Have children start some plants on their own at home cr in the school room.

d. Have discussions about th: plants they have at home.
e. Use charts or diagrams to show the different ways plants grow.
f. Have a field trip to someone’s garden.

C. Usefulness of flowers, seeds, and fruits.

1. Motivation

a. Bring & nut or {ruit to class and talk about it.

b. Ask children if they know why the seeds are important to thzm.

c. Read them a story about the usefulness of some of our sceds, [rns, and
{lowers.

d. Provide them with reading material on the subject or give therr reference
pages and books.

2. Understanding

c. We eat many of our seeds such as: nuts, cereals, coffec or cocoa, “ome
vegetables, and seasoning sceds,
b. Seeds grow into foods anc flowers,
c. Men earn a living growing secds, fruits, and flowers.
d. Fruits are eaten by both mun and animals,
e. Flowers supply us with food such as the cauliflower and the broccoli.
1. Flowers furnish us with seeds.
g Flowers help us to get heney.
h. Flowers are used for Jecoration in the home and in the yard.
. Suggestions
a. Make a list of fruits that are eaten, a list f seeds that are eaten and ako
the flowers.
b. Make & collectior: of each.
¢. Read about the uvses of each.
d. Use diagrams and pic! ires of each.
e. Show a movie about the uses of each.

VI. Experiments or Demanstrations

A.
B

C.

D
E.

Plint seeds in tawdust and observe the growth of the young plant.

. Dig up a small clump of grass, shake off the soil and rinse the ronts. Find
scparate little plants ¢, jointa.

Put sw2et polato in a jar of water, with pointed end down. Cover sweet potato
with water halt way up. T'ut it in a ‘varm, dark place. It will thow in ten days.
When vine begins, put in sunlight,

. Cut open an onion and examine it.

cak some linia beans and then split them open. Ycu can see the baby plant

with its two seed halves and its tiny root.

F. Soak several sceds overnight and then lay themn on a flat piece of cotton. Place

cotton between two pieces of glass. Tie slring around glasses 1o hold in place
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. Music—Sing songs about the flowers or fruit.
. Arithmetic—Make up p:oblems using seeds, flowers or fruit. Have children count

O

H.
I

E.
F.
G.
iL

and set on end in a dish of water. Cotton becoines moist. Set dish in a sunny
warm place. Watch it grow and keep a record.

. Plant an onion bulb in a shallow glass dish. Put pebbles around to hold it up.

Use just enough water to cover part of the bulb, Keep it at this levcl. When
rrols form, take it out of the wa=m, dark place.

Cut a bit of stem from a coleus plant and place it in a glass of water in a sunny
place. Roots v:ill grow from the cutting. Then plant it in .« pot with soil and sand.
Fill a dish with damp sand and push the stem from an African violet leal into
the sand. Cover the dish with a glass jar. Roots grow down into the sand from
the base of the leal.

. Leave a piece of bread outdcors all day. Then place it in a glass jar. Put a wet

blotter in the jar, too. Screw on the metal cover and put it in a warm place.

Blue and black mold will form.

. Plunt onion seeds and an caien hulb and see which grows faster.
. Other experiments are found in the suggestions under the suggesled guide.

Other Activitics

. Make a collection of flower pictures for the bulletin board.
. Make a large collection of different fruits and separate them into different types

of seeds and fruits.

. Make a teip to watch a hive of bees bring back pollen.

Walch plants growirg in the garden end list the insects and animals visiting the
flowers.

Gatker buds of different kinds of flowers,

Read poems, stories, and riddles about the different flowers, fruits, and seeds.
Collect fruits and seeds thet “.ave good ways of traveling,

Make a chart showing the different parls of a flower.

1. Make a collection cf nuts.

1
K.
L.

F.

Visit a fruit market or grocery store or a flower shop.
Report on favorite fruits.
Examine sesd and flower catalogs.

Correlating Activities

seeds in seed packages.

. Language Arts—Learn new werds, spellings and meanings concerned with the

unii. Write thank you notes and letters for field trips or to friends sbout the
unit. Make up stories or poems.

. Art—Decorate the bulletin board with drawings of dillerent flowers and fruit or

pictures of them.

. Physical Education—(oulside)—Play ga:nes using the names of different fruits

and flowers.

Inside—Use riddles and have the children guess what they arc. Blindfold the
pupils end give them a fruit to guess.

Geography—Learn about the different kinds of plants growing in different climates.

1X. Bibliography
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X. Visual Aids
A. Charts

1. Parts of tlowers
2. Different flowers
3. Diiferent fruits
B. Diagram: on paper or blackboard showing the travel of pallen to the ovary
C. Pictures of fruits, seeds, and flowers
D. Models of seeds and fruits and flowers
E. Use of the seeds, fruits, and flowers themselves
F. Films or slides

Seeds Grow Into Plants Garden Plants and How They Grow
Seed Dispersal Planting Our Garden
Flowers at Work Food From Qur Garden

Teaching Units for Upper Grades

Whar {s Matter?*

1. Introduction

This unit should intreduce a serics of units concerning matter and its various aspects,
It should bring out how all matter is alike and how each form difers. In addition,
some simpler changes which matter undergoes should be explained. Fiually, a simple
explanation of the compusition of matler should be made. In every case, all informa.
tion should be related to the everyday life and experiences of the pupils. This unit
should require about ten days of work.

I1. General Objectives

A. To renlize that matter is anything that takes up space and has weight.
B. To understand that different materials may be recognized by definite character-
istics,

*P'repared by Stanley 1., Evane, High School Science Teacher, New Atheny, [linnje,
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C. To appreciate the molecular theory as an explanation of many facts concerning
matter.
D. To develop some ability in handling equipment and properly observing experi-
ments.
. To reatize how a knowledge of matter and its properties may le applied to every-
day situclions.

o2}

i1l. Specific Objectives

A. To show that all matter takes up space and has weight.

B. To show that all materials are matter.

C. To demonstrate that ail solutions are clear, canno: he [iltered, and are uniform
throughout.

). To show that suspensions are mixtures which do not lollow the rules laid down
for solutions.

E. To teach that solvents are materials that dissolve other materials.

F. To show that some materials are insoluble.

G. Ty exviain tha. a theory is an idea which is accepted as true.

H. To explain that all matter is made up of molecules.

1. To explain that molecules are in constant motion and that there i emply space
hetween them.

J. To show that the molecular theory explains why matter acts the way it does.

K. To show that solids have a definite shape and volume.

L. To show that liquids have a definite volume but no d.finite shap:.

M. To show that gases have neither shape nor volume.

N. Yo show that solids and gases will dissolve in liquids.

0. To teach that a solution is a mixture.

P. To teach which solvents are elfective on certain solutes,

IV. Developmental Activities

O

A. Teacher activities:
1. Present an idea of the number of materials in the world.
2. Initiate discussion of how man uses various materials.
3. Point out how solids, liquids and gases resemble each other.
4. Point out how solids, liquids and gases differ.
5. Pezform demonstration experiments to emphasize these properties,
6. Lead discussion on the results of the experiments.
7. Initiate discussion of common solutions and suspensions.
8. Explain how solutions are made and used.
9. Exhibit some common solutions and suspensions and, if possible, make some
of these in class.
10. Test various solutions with fifter paper and effect of light.
11. Help class test various materials for solubility.
12. Make an ammonia fountain to show solubility of gases in liquids.
13. Point out that certain nialerials may be identified by their characteristics.
14. Demonstrate the test {or starch with iodine.
15. Help class test various solvents for stain-removing ability.

ERIC’

Aruitoxt provided by Eic:




O

ERIC

Aruitoxt provided by Eic:

16. Present the miolecular thenry of matter as simply as possble.
17. Lead a class discussion bringing out the important points as they apply to the
pupils.

B. Pupil activities:

1. Compile a list of common materials,

2. Take part in a discussion about the properties of matter.

3. Observe demonstrations showing the characteristics of matter.

4. Observe and assist in experiments showing the characteristics of the states of

matter.,

Check at home w0 sce how many solvents are commonly kept there.

6. Ohserve solutions exhibited by the teacher and write a short paper on differ-
ences between solutions and suspensions.

«

7. Experiment tc test validity of observations,

8. Bring various stained materials and check solvents for dissolving ability.

9. Help check various solutes for solubility.

10. Observe an ammonia fountain and write an explar ation of this experiment.

11. Take part in elass discussion on molecular theory of matter.

12. Draw some illustrations to show the arrangement of molecules in different
states of matter, in solutions and in suspensions.

13. Take part in a general review of the unit as a whole,

14. Take a unit test.

V. Instructional Materials

A. Outline of material te be covered.

). Introduction
a. There are innumerable naterials in the world.
b. The study of matter is chemistry,
c. This unit concerns what we know ahout natter.
2. How all matter is alike.

a. All matter takes up space.
b. All matter has weight.
c. Encrgy neither has weight nor takes up space.

3. The states of matter

a. Solids have a definite shape and volume.
b. Liquids have a definite volume but no definite shape.
c. Gases have neither a definite shape nor volume.

4. Physical changes tha, matter undergoes

a. Malter may be changed from cne state to another.

b. Mixtures are two or more materials put together.

¢. Solutions ere molecular diffusions.

d. Suspensions are mixtures of two states of matter.

e. Solvents are materials that will dissolve other inateriale,
{. Water is our best solvent.

5. The malecular theory of matter
a. All matter is made of small paiticles called molecules.
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b. All molecules are constantly in molion.
¢. There is empty space between molecules.
d. Molerules are so small that they are only visible with an electron microscope.

B. Importanc terms

1. Matter 9. Dissolve

2. Solid 10. SoluLle

3. Liyuid 11. Molecule

4. Gas 12. Molecular Theory
: 5. Volume 13. Theory

6. Solution 14. Filter

7. Suspension 15. Insoluble

8. Solvent 16. Fact

V1. Demonstrations and Useful Materials

i A. Characleristics of matter

1. Materials: Balance, weights, brick, bottles with dilferent shapes, water, baskct-
ball, air pump, c.rk.

2. Principles: Weigh and measute each item showing whether they do or do not
change. This may be used to show the properties of all matter and also to
show the difference between the states of matter.

B. Solutions

| 1. Materials: Colfee, copper sulfalz (or potassium permanganate), salt, 3 beakers,

: 3 test tubes, filler paper, water, funn<l.

2. Principles: Make solutions with the. above und rheck them for the characterislics
of typical solutions.

C. Suspensions
1. Materials: Starch, indine, water, 2 test tubes, filter paper, funnel.
2. Principles: Make a starch suspension; demonstrate iodine test for starch. Show
how suspensions differ from solutions.

D. Solvents and solutes

1. Materials: Tar, butter, 6 test lubes, carbon tetrachloride, alcohol, water.

2. Principles: Test solubility of the tar and butter in the 3 solvents. At the same
time any other solvents ot solules may be tested. The students may be asked to
bring their own samples of staias.

E. Ammonia fountain

1. Materials: Ammonium chloride, calcium hydroxide, 2 flasks, one-holed rubber
stopper, glass tubing, pan, water.

2. Principles: Make ammonia by heating the ammonium chloride and caicium
together. Immerse end of flask in water and ammonia will dissolve. Phenolph-
thalein may be added to water and this will show just which part of the water
dissolves the ammonia.

VL. Evaluation

A. Give a pretest and then compare scores on same questions after completion of
the unit.
B. Carry on a general class discussion and review of the material.

K2
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VIIL

. Give an examination on completion of the unit.

1. The test should be designed in terms of the abjectives stated at the beginning
of this unit.

2. The typz of test used may vary depending upon the materials studied and the
learners.

. Duily work
. Ability displayed in perforining and appreciating experiments.

1. Have pupils shown ability in handling equipment?
2. Have pupils been able to understand and explain what the experiments do?
3. Some short writlen and oral repoits on the experiments should be made.

. Let pupils try to apply concepls gained to new situations.
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Prehistoric Life*

This unit is desigred to give pupils an introduction to prehistoric life. The main em.
phasis is on dinoseurs, but plauts and other animals are included. Weather, the chacacter
of the land, and mountain building are also touched upon. Material on voleanoes ani
mountaius is also included should the children’s interest turn in this direction.

L. General Dbjectives

A. To satisfy interest and stimulate curiosily aboul ancient life.
B. To create the awareness of:

1. What eaily animals were like.

2. What early plants were like.

3. What dinosaurs were like.

4. How the earth’s surface has changed.

II. Specific Cbjectives

A. To lielp the children learn:

1. That modern life developed from ancient life.

2. That changes in the earth, plants, and animals have heen extremely slow.

3. What the different kinds of dincsaurs were.

4. In what kind of places dincsaurs lived.

5. Why feras grew so large.

6. What fossils are and why .hey are importanl.

7. How rock layers are formed.

8. How volcanoes are formed.

9. That physical changes in the earth influenced the development of plant and

animal forms.
10. That mauy plants and animals that once lived on the earth have enlirely dis.
appeared.

1H. Basic Understandings
A. About living things:
1. Complex living things developed from simple living things.
2.Life on earth must change as conditions change.
3. We can learn about ancicat life by studying things now alive.
4. Once the woild was new with no living things; our earth has changed greatly.
5. Plants, animals, and land forms here today may not hase been here years ago.
6. Plants appeared on the land belore the animals because they can make food
from air and water and soil; large animals needed the plants to eat.

7. The first piznts were tiny.

Prepared by Joyce Irene Bishop, Elementary Teacher. Bloamington. Nlinoie.
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8. The largest of the ancient plants were ferns, which were as big as trees and
had no flowers.

9. Huge ferns once lived as far north as Scuth Dakota, because the weather was
warmer then.

10. The weather becaniz warmar and rainier, and cycads grew everywhere; they
had big, showy fowers.

11. Among the fiist animals were scorpions, shellfish, worms, and many kinds
of corals.

12. Some of the first animals that were solid enough ta be founu in rccks were
the sponges.

13. Fishes and amphibians then appeared, some of which were very large.

14. The trilobite was a strange animal that looked something like a big, jointed,
Aat bug.

15. Some ancient animals {crinoids) looked like flowers made of rock.

16. The animals with shells are important because they formed most of the lime-
stone rock found upon the earth today.

}7. Much warm rain fell forming many swamps, which were perfect homes for
reptiles.

18. We know about ancient reptiles, because their bones have been found in
stones, and footnrints have been found.

19. Dinosaur is the name given to some of the ancient reptiles.

20. Somr dinosaurs were very large; others were very small,

21. Tyrannosaurus rex, “king of the tyrant reptiles,” was the mo.c terrible of
them all.

22, Brontosaurus, “thunder reptile,” was even larger; he had a small brain and a
helping “brain” and was a plant-cater.

23. Some dinossuts {Stegosaurus) had large, bony plates along their backs and
rows of spikes on their tails.

24. Triceratops had three sharp horns and a thick, bony hood on his skull to
protect his neck.

25. Some dinosaurs had scales or scaledike skin.

26. Some walked on four legs, others on two; and still others had no feet, but had
flippers which heiped thent swim and long nechs to dive down for food.

27.Some could fly; their wings were more like those of bats than birds.

28. Binosaurs are now extinct, probably hecause of changes in climate.

29. The first birds wete the size of crows and had reptilian jaws and teeth.

30. The mastodon, which looked a little as our elephants do today, is now extinct.

31. The most ancient horses were abot the size of dogs.

32. Bones of giant buflaloes were preserved in the tar pits near what is now Los
Angeles.

33. Saber-toothed tigers, fierce wolves, giant vultures, and giant lions came to the
tar pits to eat the huffaloes, caraels, ground sloths, ind mammoths. all of which
were plant eaters,

B. About fossiis. rocks, and voleanoes:

1. Stories can be told in stone.

2. Prints were made in mud or sand, which changed to stone.

3. Layers of rock remain in the order in which they ccttle from water.

4 e fossils in rocke hegin with the simplest farthest down. the mest complex
nearest the top.
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5. Rocks formed later contain larger animals than ire thought to have developed
from the simple animals.

6. Many fossils are found in coal.

7. Bones and prints of sea-dwelling aninals might be found in limestone, since
limestone is formed at the bottom of a sea.

8. Petroleum fo:med during the age of reptiles.

9, Inside the earth it is very, very het.

10. Hot liquid rock (valled magma) under pressure from the earth’s inte-ior is
pushed up to the surface and gradually builds a volcanic mountain.

11, Active volcanoes were much more common millions of years ago.
12. Other kinds of mountains are domed mounlains, folded mountains, and block
mountains.

1V. Suggested Approaches

A. Read mn appropriate story.

B. Discuss experiences or things which the children have brought to school.
1. Fossils
2. Pictures of fossils frem magazines, newspapers, and advertisements
3. Newspaper article about recent discovery of a fossil
4. Petrified wood from a vacation trip
5. Pictures of early man

V. Suggested Guide

A. Introduce the unit by reading a newspaper or magazine article about a recent
discovery of a bone or fossil.

B. Motivate the pupils by shewing pictures of ancient life.

C. Table of contents
1. Early life
a. No life
b. F.imitive Jife
¢. The Palevzoic Age
2, Middle life
a. The dinosaurs
b. Marine reptiles
c. Flying reptiles
d. The first bicds
e. The mammals
f. Advances in the plant kingdom
g Rocky Mountain evolution
3. Recent life
a. Duckbill and spiny anteater
b. Marsupials
c. Placentae
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D. Suggested materials (see also VI-X):
1. Fossils and skeletons
2. Pictures
3. Charts
4. Books

V1. Experiments and Demonstrations

A.With a pin, make a hole near the cap end of a toothpaste tube. Press the other
end of the tube. Does the toothpaste flow up out of the hole? {Yes) This is a
tiny example of what pressure can do to a soft material. When tremendous pres.
sure forces magma to break through the earth’s crust we have a volcane.

B. Sift a little soil into a jar of water every morning and let 't settle. Observe the
layers formed.

C. Observe a plant growing under water and ore growing n soil to discover “What
does the land plant need that it would not need to live under water?” aid “How
would the water plant have to change to hve on the land?” Exposs the water
plant to the air or plant it in the sail. Observe what happe.ss. Do similar experi-
ments with water animals and land animals.

VII. Other Activities

A. Find and bring to class
1. Pictures of aacient lizards
2. A live lizard
3. Rocks that are made in layers
4. Fossils in coal or limestone

5. Petrified wood

B. Visitors:
1. An archaeologist
2. A zoologist
3. The ttate geologist
4. One who has a hobby of collecting rocks or fossils

C. Field trips:
1. To the museum
2. To a nearby stone quatry, gravel pit, or ocean shore to find [rssils
3.To a place where a highway cuts through a hill to ohserve rock layers

D. Miscellaneous:
1. Make handprints in clzy.
2. Make a “fossi™ of a leaf or shell in plaster.
3. Make a large «“art showing plants and animals that lived in the diffcient eras.
4, Make a collectior: of feathers, shells, rocks, or fossils,
5. Start a classrooin muscura.
. Arrange pictures of plante and animals in the order they appearerd on the earth,
7. Look at pond scum through a microscope.

B. Make special reports on such subjecls as
a. Animals found in the La Brea tar pit<
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b. Petrified forests

c. Mammoths

d. Fossil expeditions

e. “he duck-billed platypus

f. The development of the horse

YII1. Correlating Activities
Al Art
1. Make models of dinosaurs in clay or papier-mache.
2. Make a diorama of a prehistoric scene.

3.Draw or paint pictures of ancient plants. dincsaurs, birds, any:hibians, or
mammals.

4. Make a model (that really works] of a volcann. Use a wooden base and skele-
ton covered with screening. Model voleano with mixture of wheat flovr paste,
water, and asbestos powder. Paint it. Fill crater with crystal ammonium bi-
chromate. See the following reference for /letails: Sternig, John. “Table Top
Volcano,” The Science Teacker, (April, 1957), 124-125,

B. Library
1. Look for material for spec-al reports.

2. Read books listed in the hibliography.

C. Mathematics

1. Measure the classroom or part of the building to get an idea of the apprexi-
mate size of dinosaurs.

2. Figure the cost of making a model volcano and any other projects undertaken.

D. Reading
1. Read about volcanoes, meountains, rocks. and minerals.
2. Read about archaeclogy.
3. Read about early man.
E. Writing
1. Write stories about ancient life.

2. Write a letter to the curator of the museum to ask him for informatien or to
thank him for informatien received.

3. Write for published materials an (inosaurs or other topics ot special interest,

IX. Biblingraphy for Teachers
A. Biclogy textbooks:

Curtis, Francis D. Biclogy: The Living World, Bottan: Cina and Company, 1938,
pp- 30, 181.183. 558-568.

Dodge, Ruth A. Elements of Biology. Bosl n: Alyn and Bacon, Inc, 1959, pp.
618-034.
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B.

Eisman, Louis, and Charles Tanzer. Biology and Human Progress. Englewood

Cliffs, N.J.: Prentice-Hall, Ine., 1958, pp. 475-511.

Kroeber, Elsbeth, Walter H. Wolff, and Richard L. Weaver. Biclogy. Boston: D. C.
Heath and Compaay, 1937, pp. 460-505.

Smith, Ella ‘Thea. Exploring Biology, Fourth Ed. New York: Harcourt, Brace and
Company, 1938, pp. 452-471, 484-488.

Vance, B. B, and D. F. Miller. Biofogy for You, Fourth Ed. Chicago: J. B. Lip-
pincatt Company. 1958, pp. 511-531,
Other bocks:

Andrews, Roy Chapman. Under a Lucky Star. New York: The Viking Press, 1043,
See Chapter 21: “Where the Dinosaur Laid Her Eggs.”

Baity, Elizabeth Chesley. America Before Man. New York: The Viking Press, 1953,

Colbert, Edwin H. The Dinosaur Bock. New Yoik: American Museurn of Natural
History, 1945.

—————— Binosaurs. New Yark: American Museum of Natural History,

Science Guide No. 70, 1917,

Croneis, Cary, and W. C. Krumbein. Doun 1o Earth. Chicago: University of Chi-
cago Press. Ch. 3240

Ditmars, R. L. The Book of Prehistoric Animals. Chicagwo: J. B. Lippincott Com-
pany.

Fenton, Carroll Lane. Life Long Az6. New York: The John Day Company.
— World of Fossils, New York: Appleton-Century-Crolts, 1933.
Raymond, P. E. Prekistoric Life. Cambridge: Harvard University Press, 1939,

Verrill, A. Hyatt. Strange Prekistoric Animals and Their Stories. Boston: L. ©.
Pzge and Company.

Williams, Henry L. Stories in Rocks. New York: Henry Holt and Company.

C. Magazine articlec:

Arthony, J. K. “Dinosaurs Yesterday, Petroleum Today.” School Science and

Mathematice, LY (October, 1955) 525.-528,

Ehrhart, Florence P. “Volcano Erupted in Our Classtoom!” Instructor, LXV
(January, 1936}, 69
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New York: Random louse, 1953.
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Clark, Mary Lou. The True Book of Dinos ur-. lilustrated by Chauncey Maltman.
Chicago: Clildren’s Press, 1955,

Cormack, M. B. The First Book of Ston- s. Pictures by M. K. Scott. New York:
Franklin Watts, Incorporated, 1950Q.

Fenton, Carroll Lane. Prehistoric World. New York: The John Day Corapany,
1954.

Jessup, Ronald Frederick. Wonderful World of Archaeology. INustrated by Norman
Battershill. Garden City, New York: Garden City Books, 1956,

Kubie, Nora Benjamin. First Book of Archacology. New York: Franklin Wauts,
Incorporated, 1957,

Pough, Frederick Harvey. All About Volcanoes and Earthquakes. Nustrated by
Kuit Wiese, New York: Random Heuse, 1953.

Scheele, Wiltiam Earl. Prehistoric Animals. New York: The World Publishing
Company, 1954,

White, Anne Terry. First Men in the World. Tllustrated by Aldren Watson. New
York: Random Hause, 1953,

X1. Audio-visuals
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A. Films (available from Southern Iinois University Library, Carbondale, Illinois,

unless othe: sources are given)

Larthquakes and Volcanoes. (1, ], color, 13 minutes)

Fossils: Clues to Prehistoric Times. (1, ], S, 11 minutes)
Pompeii and Vesuvius. (1, 1, S, C, color, 11 minutes}
Prehistoric Animals of the Tar Pits. (1, ], S, 20 minutes)
Prehistcric Times: The World Before Man. (1, ], S, 11 minutes)

Volcano. (color) University of California, Extensiorn Department, Los Angeles 24,
California.

Volcanoes tn Action. (], S, C, 11 minutes)

. Filmstrips: (available from Southern IMinois University Library, Carbondale,

IBincis, unless other source is given)

The Coming of Reptiles. (1, ), S, color)




Discoveriyg Fossils. (1,1, S, color)
Rise of Dinosaurs. {1, J, S, color)
Age of Mammals. (1, ], S, color)
Lizards. {1,])

Volcanic Origin and Grouth, “Hawaiian Islands Series.”” Pat Lowling Pictures,

1065 S. Robertson Blvd., Los Angeles 35, California.

The World We Live In: Part IH. Face of the Lond. (], S, C, color}
The World We Live In: Part V. Reptiles Inkerit the Earth. (], color}
The Worid We Live In: Part VI. Age of Mammels. (], color)

C. Miscellaneous:
1. Display of books {see bibliography for pupils)
2, Fossils
3. Skeletons
4. Pictures from magazines or other sources

5. Chari of plants and animals in each age

TEACHER’S NOTES
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CHAPTER ¥V

Making Teaching Effective

Motivation of Learning

The term “motivation” is very inclusive; literally, it nicans causing something
to move. The motivation of childrein implies that teachers must create situations which
will produce learning activily on the part of the children. Learning should be an active
experience for the learner, and, if the stage is set properly, pupils cease to be passive.
Mediocre pupils have succeeded because of interest and enthusiasm, while talented ones
have failed for the very lack of these factors. Psychologists claim that motivation is
the central factor in every learning process and that the 1nost essential thing to know
about human nature is the force, the drive or urge that makes peopls think, feel, and
act as Lhey do.

Einstein stated that “behind every achievement lies the motivation which is the
foundation of it.”” Individuals differ greatly in their motivations, and a teacher's un-
derstanding of these differences is of great impbriance in the educational program of
the school.

There is a natural intercst in science to be found in boys and girls which gives a
drive to Jearning. Teachers who recognize this fealure in their pupils and capitalize upon
it find a natural motivating influence in almost all ereas of the educative process.

One of the prime reasens for diffculty in the motivation of pupils is the need
for greater motivation on the part of teachers. This is particularly true in the teaching
of science since many elementary school teachers have had insufficient training in this
subject matter field.

In recognition of this limitatien, a group of supervisors at Soaithern lllinois
University developed a succcssful program! on motivation. This program utilized an
acrustic built from the letters in the word MOTIVATE. The folloewing words ftted into
the acrostic suggest teacher aciivities which should result in increased pupil interest
and improved learning.

An example of how the acrostic ean be correlated with an a‘tual teaching unit
has been supplied by Vera Quigley, an elerientary teacher in the Pullic Schools of
Bloemingten, Hllinois.

1. Program cevelaped by Mabel Tane Baitlett, Clyde M. Brown, Gordon K. But's, and Clatence
Stephens,
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ACROSTIC
{How 1o Motivale)

M. MOVE--Teacher secks new inceulives
and new activities to nicet the inlerests
and nveds ol the pupils; gets some-
thing started.

TEACHING UNIT
(Why Did The First Graders" Fish Die?)

The fitst grade chitdren asked the fourth
grade cla = to equip an aquarium for their
roctn stnee they had alveady built one and
the attempts of the Arst graders had failed.

Three childven who hed had expericuce
in setting up the room aquarium were
selected for this purpese. One week later
the commitice reported that the fish were
dead. The children were interested in deter-
mining the cause of the death of the fi<h,

O . ORGANIZE—Plan the material <o
that the teacher knows where he is,
where he is going, and what he will
wicounler enroule,

The teacher got tdeas from chitdren as 1o
what they thought might have been the
cause of death, Answers received included:
Commitice did not follow directions. fish
were sick when bought, maybe there was
somelhing wrong with the walter. First step
in plan was to check these three pussibili-
ties by interviewing the commilce; per-
sans in charge of pels al the store where
the fish had been bought: and a pareat
wha worked at the city water plant, This
led tn experimenting with the Kinds of
waler to be used. Children planned to equip
four aquaria with water {rom the lake, a
cistern, aged faucet water. and fancet wa-
ter freshly drawn. Plans were made to
observe these uver a period of time. Prob-
lems encountered: Temperature, feeding.
caring for sick fish, protecting baby gup-
pies, oxygen supply and presence of carbon
dinxide.

T-TEMPT—Place the materials in sel-
tings which challenge the energies and
minds of the hoys and girls.

Circums:ances made this preblem appro-
priate. The fourth graders were anxious
to lielp the first graders 1o whom they felt
superior because of age, knowledge and
experience,

[ - INTEREST--Consider the interest pat-
tezns of the children and help them
Lo salizly their curiesity,

(>’
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The children’s original experience with
their own aquarium: theic lne of animals
and disappointment in secing the fish die;
and the teacher’s ability 1o see a char ce
for sciting up a suitable eperiment and
1o get the pupils to d>sire to carry it out
were necessany for starting this experiment.




V- VITALIZE-—Make ihe learning ex-

jerience dynamic and vibrant.

or

VISUALIZE—-Portray the ..aterials

through visual aids.

A - ANTICIPATE—Look ahead to the
possibilities that might develop and
make plans to meet the questions and
problems that arise.

Letting pupils interview adulls who were
involved at the store and at the water
works made the pupils sce that this was
important and that more than one factor
could be responsible for the death of the
fish. Challenging tha pupils to keep new
fish alive kept them aware of conditions
and new ideas.

Doing this experiment in the classroom
and keeping the records and specimens be-
fore the pupils keeps them interested and
will reinforce learning.

When asked to have the fourth grade class
sel up the aquarium both teachers had to
anlicipate the possibility that the group
might not want to do this. Their approach
had lo motivate tie pupils. When the
chance for experimentation came, the
fourth grade teacher had Io gain more
knowledge on conditions necessary for
raising guppies, Lo give tl.e pupils direction
for interviews, and prepare 1o control con-
ditions for the aquaria.

T - TREAT—Put into action varied

teaching processes.

Setting up hvpotheses is the first step chil-
dren nced to take In solving a problem.
Finding information from books and peo-
ple is a second step. Finding out for them-
selves by experimentation is a subsequent
step. Keeping accurate records of events
is a habit children need to acquire early.
Analyzing their fiadings leads to logical
thinking. Preparing reports offers oppor-
tunities to strengthen communicative skills.

E.EVALUATE--Utilize varied tech
nignes of evalualion to determine bow
{"ective the teaching has been.

O
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Results of diily obeeriations may he re-
corded and reported, with a consequent
increase in the ability of pupils to express
in written and oral language that which
they had ohserved. Additional behavior
changes might be determined by other
evaluative techniques adapted to the situa-
tion,
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Teaching-Learning Activities

Teachers are interested in ways in which they may make their teaching more
effective. The primary purpose of the elementary science program is to help children
understand the roles science and the scientists have piyed in lringing about a
better understanding of the physical and hiological factors in the environment. It is
desired that children know mare than the accumulated facts that appear lo be true.
How these facts were learned and how scientists go about increasing knowledge is also
a desirable goal. Development of some concepts by the child concerning himself and
his place in relationship to the world of science is a most worthy aim.

Many methods of securing increased knowledge and more active pariicipation have
been used effectively by teachers. Some ideas suggested in the following sections may
prove useful in enriching your program.

Experimentation and Demonstralions

These are many opporturitics to illustrate scientific pheromena and facts with
simple demonstrations and experiments which are within the scope of the children
both from their cbility to perform anc to comprehend. These demonstrations and experi-
ments canriol be assigned lo a particular grade level. The reason is that the interests
and abilities of one age group one year way make an activily suitable when it may
not be appropriate for another group of similar chronological age. The situation and
experiential background of the pupils will help the teacher in his selection of the
experiment to be used,

Teachers give two principal reasons for doing few or no cxperiments in their
science programs. Lack of adequate science background is the first usually given
though rationalization frequertly places lack of maierials in the prime spot. Both of
these are excuses because tenchers can leasn with their pupils. Somelimes the greatest
amount of learning comes from an experiment that doesnt work, and often elaborate
equipment isn’t nceded to do experimenls at Lhe elementary school level. Many of the
things needed can be procured at minimum expense from a dime store, found in your
kitchen cabinet, Lhe tool chest or borrowed from your pupils, Returning the “borrowed”
items answers pa:l of the storage or space problems.

An example of learning from an experiment that didn’t work is well illustrated
by a sixth grade science activily.

Several sixth grade pupils were lrying to make a light bulb using a mustard
jar, a cork stopper, insulated copper bell wire, two nails and a lungsten wire
filament from an old bulb. Two dry cells were used as a source of current.
The nails were driven through the cork to conduct the current to the tungsten
wire that connected their pointe. Copper bell wire ran from the dry cells to
the heads of the nails. It was expected that the tungsten wire would glaw;
however, no noticeable glow was apparent. Why didn’t the experiment work?
Changing the connections on the battery from parallel lo serics likewise pro-
duced no success. Why didn't the experiment work?

Considerable discussion developed in the group. The text was consulted to
confirm the procedures used and a new attempt was made after checking
the connections. Still there was no success. It was noled, however, that the
neils became warmer during the ¢xperiment.

A ninth grade boy from the study hall ncathy was called in as a consultant.
His general science training in cleciricily perhaps would help solve the sixth
graders’ problem.

qQ



O

ERIC

Aruitoxt provided by Eic:

The consultant checked the connections and called attention to these facts:

L. Some metals are better conductors—iron is a poor conductor—-<opper
is a good conducter.

2. Volis are units measuring electrical pressure.
3. Amperes are units of measure of fow of electrons over a conducior.
4. A dry cell produces one and one-half volts of electrical pressure.

5. A series connection of two dry cells adds the volts of the Iwo to give
three volts but produces the amperage of one.

6. A parallel connecticn of two cells adds the amperes of the two Lut
produces the voitage of one,

A
=
Day ceLL

DRy (

—_/

N——

The children examined their model of the light bulb and checked the facts
celled to their attention. This question was raised, “Why use nails to conduct
the current through the cork if iron is a poor conductor and preoably uses
so many volts of pressure to push the elecirons through them Yo the tungsten
wire?”

The nails were removed. Bell wire was pushed through the nail holes in the
cork and the tungsten filament joined the twn ends. After the rearrangement
one dry cell was used to rheck the connections. No glow was apparent—a
finger touched to the filament preduved a slight burn and a whoop of delight.
The Lwo cells were connected in series so as to give the maximum vollage.
The stopper was insertcd into the bottle and the knife switch was thrown.
A dull glow appeared momentarily in the tungsten filament accompanied by
4 gas and then the filament burned in two.

Success was achieved at this trial in that the filament glowed. The fact that
the filament burned in two could be explained in a later scssion.

31




- Photogroph Courtesy of Southern Ilinois University Photographic Sercice

Third Grade Pupils Make a Discovery

Fora nundor of sears there fus Lees debate ameaz scicnee edacators coneerning
the alvantage of using individual experine s doae by the pupils aver teahor or Jupil
domonstrations. Novagreenant his fens reachad that eorelusively niakes one method
superior Lo the cihees cach has trong pode ts inits faver, The demonstration tehnigque
is leas expensive in both time and npuateridssand alao scoms ty olliae Letter compre
hension of ¢ ncepts and principles, O the other hae D the iv-Iividual Leboratory e thead
shaws the develspment ol creater resoninefulnes en the part of the pepils Pethaps

utilizing cither tov the ex-lusion of the other 3 undesitable Inoscienee teaching toda
i ; :

In conducting a rlase i elemonting sionce canned™ demmstiations and recpe
folliwing can stide interest. There is 1 deCnite value in permitting some “free-wheeling”
on the part of the pupits in which problens are prescated. hvpothees husehesy cone

cerring answere are advanced. ond evperiments are deedzred o et the hundie.
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Clallren enjoy these periods and if time is short in the classreonn often the proposed
experiments can be conducted &1 home or after school and reported upan by the
individuals. Teachrrs can incorporate suggestions arising frum the pupils into the
flexible long-range plan. This over-all plan guarantees the ineluzion of sicnificant
experiments and demonstrations. Some of the teacher planne! activities may concziva-
bly be ornitted should the pupil proposals adequately treat the arca under stuly. Preblems
ariginating with the pupils often offer challenges which tearhers need to follaw through,

In the elementary science classroom experiments should be fdone with a purpose -
the teacher should use experiments to denonstrate or iflustrate science principles o
concepts, Many of the attempts at science experiments border on the magical or super.
natural when judged by the explanation or lack of it.

In science it is assumed that there is a logicsl explanation for why things happen ~
there is a reasor. For most of the common happenings the reason for thieir nscurrence
can be explained in a fashion that can e comprehended by most of the pupils. How,
why, and what are the science teacher’s tool words which help get the pupils into a
questioning frame of mind. Much fun and learning can be provided by getting pupils
to check these questions: What did we do? What did we use? What happened? How
do we know it happened? Why did &t happen? What would bappen if .. . .7 Writing
answers to these questions 1- a meaningful experience and will provide opportunilies
to further strengthen language skills.,

Try these questions with the following experiment which came as a result of a
seventh grade group’s discussion of the subject “How do people poison themselves?”
Smoking was listed a3 one way in which poisons may affect a person. The effects of
stoking on a living animal were tested Ly vsing a fisl as the test animal.

wuestion: How dors a fish react to the malerials in cigaretie smoke?

Materials needed: A small live fish: a gallon jug; a smaller jug (1% gallun or quard):
two two-holed rubber stoppers: ceveral pirces of glaws tubing: rubber tubing:
water from the aquarium or pond; tap water: a huket: and several cigavites,

Procedures Fill gallon jug with tap water. Fit cach rubber stopper with ane short asd
one long piece of glass tubing (wet stoppers before inserting tubing so a< t«
reduce friction). Fill L% gallen jug half [ull of pond water and put the fish in
the water. Place stoppers in jugs <o that the short picce of glass is above the
water Jevel and the iong picce reachies alimnst to the battam of the jugs, Connect
the rubber tubes as shown in the follawing diagram. Then Al tube N 3 with water
and allow watee to siphon vul of jug B. Plare a lighted eigaiette in tule No. 1 and
watch for resulls,

iny
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Results: Bubbles of smoke-filled air will pass into the water of jug A. After approxi-
malely two cigarettes are burned the fish will show signs of being affected. Fish
will probably 1ie if not removed from the test situation.

Scientific Explanation: 1. Air 1o replacc water siphoned from Jug B mu.t pass through
the cigarette into the water of jug A. From jug A air goes through tube Ne. 2
into top of jug B. G-avily causes the siphon to work.

2. Poisonous matesials—nicotine, tar and resins—apparently will contribute tn the

death of the fish.

Children should be eucouraged to write up resulis on some of the experinents
which they do, but not to the extent that interest in the experiments is seriously reduced.
Facts should be stated accurately and precisely though the form for seporting may
be varied from time to time.

Teachers are wsually willing to share with other teachers ideas they have uszed
successfully. A file of successfully used demonstrations or experiments is a valiable
asset for any teacher.

Thee experiments or demonstrations may originale in class discussions, be sug-
gested by the text or reference books, come from cutrent science literature provided
for pupils, or be found in professional materials rcad by the tcacher. Whatever the
source, using a unilorm outline for recording experiments is advised. The followirg
outline is suggested for the elementary *eacher's file of experiments.

. Area of science treated in experiment
1. Title of experiment

11, Materials needed

1V. Procedure to be follywed

V. Results expected

102
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V1. Scientific ex:lanation
VII. Cautions

A space for follow-up experiments suggested by the results and class discussions
can make the experiment file an ever-growing aid to teaching.

Classified lists of experimenls which are available commercially will give essen-
tially the same information (see “Supplemental Teaching Resourees™ in Appendix C).
However, a more personalized file of aciivities and experiments that have been found
to “work” is more meaninglul to the elementary science tezcher in implementing his
science program than complete dependence upon a classi.acd list.

Following is an example of a successful experiment using the outline described
above. Other experiments and demonstrations are listed in Appendix A.

{FrONT)

Area: Chemistry

A Crystal Garden

Purpose: To observe the chemical change that takes place in this garden and new
molecules made.

Materiai. Needed: Coke or small pieces of brick, saucer, salt, water, laundry bluing,
mercurcchrome, household ammonia.

Procedure: Mix together in a bowl 4 thsp. salt, 4 thsp. water, 4 thsp. laundry
bluing, 1 thsp ammonia, and a few dro; = of mercurochrame. Pour this mixiure
over the pieces of coke or brick which are in a saucer. Place the saucer in a
place where it will not be disturked. Watch for crystals 1+ prow in your garden.

Resulis: A chemical change takes place in this garden and new molecuies are marle.
They will start to forra within one-half hour. If allowed to stand for two dejys,
they will grow and grow, and may spill over lhe edge of lhe dish.

(REVERSE}

Scientific Explaration: The growth is made of salt crystals, which form as the
liquid evaporates, The coke, brick pisces, or coal soaks up the Lquid and |
carries it to the surface from which it evaporates leaving the salts behind.
The deposil con’inues to grow because each little coystal formed is hkewise able |
1o carry the liquid though itself and to the surface. The lijuid is now |
evaporated [rom the surface of the crystals leaving more <rystals behind.

When the growth stops, a teaspoon or so of ammonia will start the growth
agam You may want to preserve your garden by allowing it to dry. This
isnt a very good idea though, for the ceystals become very fragile when they
di¥ and they are apt to crumble.
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Field Trips
The purposes of field trips are similar to the purposes of the remainder of the

science program, i.e.: to create awareness, atlitudes, and appreciations and to foster
in~reased understanding.

Field trips cen well be the highlights in an elementary science program. Seldom
does an administrator fail to give san~tion to a teacher’s proposal for a trip when he
finds that proper plans have been made for it. A field trip is more than an outing taken
to entertain pupils and should never be undertaken unless there is a reason for going
and the reason should be well understood by everyone involved.

Thosz things that can be aone best in the classroom should be done there and those
that can be done best on the outside should be dealt with outside. The planned field
trip is a very valuable metlicd for bringing life into the science program. Through “going
to sec” activitics science materials can be made more meaningful.

There are ssumerous occasions for taking children on field trips but each trip should
be planned to do or see specific things or closely related things, such as: to study a
certain type of rock formetion; to search for fossils; to collect seed pods; to watch a
brick mason work; to collect water samples; or to see the eflect of water eroson following
a heavy rain. The purpose of each trip should be definite and the pupils should be aware
of the purpose.

Prior to taking the trip, detailed plans should be made and the children briefed
about what will be expected of them on the trip. It is advisable for the teacher alone,
or with the help of a small planning group, to preview the area to be visited prior to
taking the class trip even though the same trip for the same purpose was undeitaken
the preceding year. The beautiful little hrook of last yvar may have been diverted intg
a culvert during the summer, ruining the area for the purposes planned. Nothing is more
emharrassing than to find that what was to be scen is no longer available when the
group arrives at the spot.

It is not necessary nor perhaps desirable to take lengthy trips with the younger
elementary school children. Cne of the best trips might be a safari no greater than a
city block’s distance from the school. E. Lawrence Palmer, fcrraerly of Cernell Uni-
versity, has said that within {ive times th2 length of the teacher’s desk from the front
door of the school there is enough material to ¥cep the teacher busy for & year in
science, if he can only recognize it. Teaching opportunities frequently overlooked might
include sone of the following:

1. A miniature river systein originating at the downspout,
2. Loss of topsoil in cither sheet eresian or swvall gullics.

3. Influence of plant cover in slowing up run-off (note debris or the uphill side
of plants).

4. A small weed patch showing different kinds of wesds and lcai patterns and
particularly the effect of the rosette paitern of growth of dandelicns on sur-
rounding plants.

5. Weathering factors and effect upon masamiy and paint.

6. Insect types prevalent in the area—many times dead insects are to be found
under an cxit light that hurn< all night or in the glohe surroundirg a bith,
174
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Photogreph Courtesy of Harold Hungerford, Principal, Weat Junior Iigh School, Kenkakee. Hiinols

Collecting Fishes in Exline Creek, Kankakee County, Illinois

Sonetimes well-groomed lawns with orderly exolic shrubs ur asplalted playgrounds
stretch the imagination considerably. Usually however, within the radius of a fow
blocks of the school there is much 1o cpen the eyes ¢f boys and girls concerning the
world of Bving things and their activilies,

Frequently, aclivities related to man's epplications of science to the problems
of living things are alss available.

Most effective use of the field trip is assured when the aclivilies are planned
with the children, These hints may help make your trip a successlul science expetience.

1. Be sure that there is a veal reason for gring and that the children recognize
the reason.

2. Be sute that details of the trip have becn catefully sworked out with the group
and that administrative approval has been secured
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3. Be sure to lake a preview trip lo determine Lhat what is wanted is available.

4. Be sure to check upon social amenities in a group activily and recognize the
part that ezch individual plays in the success of the endeavor.

5.Be sure the trip fits into the group’s activity program-—is rot just an ouling.

6. Be sure that the specific responsililities of individuals or small groups are
undurstood.

7. Be sure that time is allowed for a follow-up of the trip. Important resulls come
from discussions and the recording of information. Applications of the infor-
mation gained about specific problems and questions are best attained in the
classroom.

An example of a good plan for a trip to a charcoal kiln made by an eighth grade
class in Southern *llinois indicates what can be done by a group under guidance. This
trip was developu. as a part of the science, language a°ts and social studies aclivities
of the group. The plan for this trip was presented at an Instructional Materiale Con-
ference at Southern Illinois University and received fuvorable comments as an example
of teacher-pupil planning.

A Charcoal Kiln Trip*

L Pre.Pianning
A. Getling approval of the administration
B. Sccuring permission from the parents
C. Planning for a preview trip
D. Taking preview trip

E. Arranging with owner for group to come

11. Introduction to Class
A. Display of charcoa! and coke
B. Discussion of differences (source, processing, cost, uses)

C. Planning tentatively for the weck's work sbout the production of charcoal

II. Planning

A. Listing questions about the production of charcoal
Example: For what is the chimney uvsed?

B. Listing spelling words and new vacabulary such as acetone, whrelbarrow, adsoth
g speling Y

C. Discussing poseible sources of information (tibrary materials, dictiunary, reler-

enza books, people, trip itself)
D. Reviewing irip behavior standards on campug, in bug, at the kiln

“Planncd and carried oul a1 Unircrsil( Scheol, Southern Nlineis Un versity, under the supenvicisn
of Mabel Lane Banleit, Associate Professor of Education.
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IV. Working Pericd
. Finding information

Sharing information

e

. Writing and orge izing facts {making posters, compiling vceabulary list, making
“Do you know?” list})

. Taking trip

. Making pictures of trip

. Studying spelling words

ommo

. Defining new words
H. Using other subject areas for enrichment of trip

V. Culmination

A. Appraisal of trip with reference to objeclives
B. Writing thank you letter to kiln owner

V1. Sources of Information

. Encyclopedias

. Recen' kigh school chemistry books
. Films and filmstrips

Fsource pessons

gjnm>

Natare Hikes

A nature hike i3 a trip which is taken to see what there is to see, and differs frow
field trips which are designed to observe one or a few specific things. Arrangements
and plans made prior to the hike should be simila: to those for 8 field trip in regards
to administiative approval and social amenities or group behavior. A preview trip to
Jetermine the types of things available for nbservation and study is advisable, so that
the teacher may adequately brief himself in anticipation of the questions the children
will raise.

Collections need not be made on these trips, though samples may be 'aken where
collecting is permitted. If specimens may be taken on the trip, it is recomnended that
these b considered as class property rather than individual trophies. A smiall specimen
also may be as representative as a large one and makes display and slorage Jess of a
probler. An inexpensive camers and color film for making slides or pictures can be
an excellent way to document the trip for follow.up study.

Hikes st monthly intervals over the same routes lo see the same thirgs in order
to show how seasonal changes may affect them are effective. Through cbiervations made
on hikes, cause and eflect relationships can be admirably portrayed.

10
O

RIC

r i

Qa




Photograph Courtesy of Southern Ilinois University Photoziaphic Service

Muking Use of au Outdoor Ed.acation Laboratory

A nature hike can and should place high premivm en ine’lental things which arise
and should be a leisurely eonducted activity with some time for indisidual explaration

and discovery. Safely factors, however, must Le kept in mind at all times.

To some teachers, taking a class into the out-of-dovs away from the safety of the
four wa!ls of the cdlassroani can le a teriifyving evpotence heeause of the magnitude of
the unknown. Take heart, however. for Titille Jits of information gained sonn add up
to a gicater sense of security.

The tearher vho is new in a community may wish ta have someane quite famitiar

with the field trif arca assist with the first trip inlo a given area.
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With some of the goad nature guides now available: scout manuals; the materials
in cutrert magazines or bulleting (see Appendix C); and the ideas and lealership
potential among helpful parents ead friends, a teacher’s knowledge can be iniyroved
until ke feels relatively secure.

Everything seen on a field trip or nature hike dues not have to be pointed out.
In time, and with mnore experience, ninre and more can he brought to the attention of
the children.

The great variety of things possible for childrer to find on a routine natu-> hike
can stump the so called “experts” Hence, it is no disgrace for the teacher to say,
“I don't know.” As time passes and experience is gained, the things he does know
will increase. No individual can be expected to know all the answers, but with the
children a teacher can say, I don’t Xnow but let us see if we can discover the answers.”
Conzulting authorities may confirm your findings, or identification by means of pictures
can be used in the absence of skill with complicated keys.

Nature hikes should lead to desirable changes in behavior such as:

1. Greater appreciation of the out-of-doors.

2. Greater recogpition of individual responsibility for comnunity and wrivate
property.

3. Greater respect fcr the rights and privileg>s of others,

4. Greater recogrition of interrelationships between living things and their
environment.

5. Greater desire to share knowledge with others,

6. Grealer realization that facts learned in the classroom are applicahle in the
out-of-doors.

The wonderful things of the world are not always over the horizon. Children
should be made aware of the many narvelous things available close at hanc. Nelp
them to realize that a naturc hike is an invitation to “Stop,” to “Look,” and to “TLearn.”

Observation Areas

The establishment of an area near the school which can bhe observed at regalar
intetvals throughout the school year can prove to be quite rewarding for teacters and
pupils. Such an area may be a group of trecs, . clump of either wild or enltivated
shrubs, a grassy plot, or a field. Chserving the responses the plants and possible animal
inhabitants of the area make to their tetal environment arouses and helps sustain interest
in science.

Making careful observations is one of the desirable outcames of an clementary
school science progiam, and the observation area can provide opportunities for the
children 10 organize and virite down an account of what they have seen. Also, they may
develop “hunches” or hypotheses concerning why the changes they have observed
have occurred. An observation arca will permit the teacher to teach interrelationships
between organisms and to develop the concepts of a community of living things.

An activity of this type would need more tine in *he spring or autumin when
changes ate occurring mast rapidly. Less frequent visils are necessary in the winter
when the ptant life is in a more or less dormant state.

In art, mathematics, and larguage arts instruction. the classroom teacher can
utilize the observation area to mativate children's learning equally as well a3 in scicnee
education.
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Some aclivities related to a study of science in a sample observatior area are:

1. Forcing flower and leaf buds to develop in the classtoom by biinging in
cuttings of twigs with dormant huds.

2. Identilying and studying plants of the area.

3. Identifying and studving animals of the arca.

4. Studying {all feaf coluration and the falling of leaves.

5. Studying soil, soil water, and eresion.

6. Studying types of plants, i.c., arnual, biennial, perennial; herbaceous and
woaody; or manocots and dicots.

. Studying inhaliltants of the plant Litter on the surlace of the soil and those
in the topsail.

=1

8. Studying weatker and its influence including temperature, rainfall, and wind.
9. Studying seasonal effects on shadows cast by a permanent post or sundial.
10. Studying pollation of swater, aicr and scil.

11. Studying the day and night sky.

12, Studying the effects of contrartion and expansion.

A concected study of a restricted area can he most enlightening to a group of
children who tend to deride those things which are clase at hand.

Field Science Problems

One of the best methods of developing the scientific skill of observation as well
as giving the pupil training in bhasie research is through the study of problems in
the field. Field science is currently being utilized in parts of Hlinois te give upper
elementary pupils a real opportunily to study science in its nalural surroundings, It
differs from the normal use given an chservation arca in that it is concentrated field
effort carried out on a block of time basis during the schoel year or as 1 summer
school activity. Tt differs from the currently popular “Outdoor Education™ approach
in that it is strictly science and basically problzm centered.

Science studied in the field cnables the pupil to establish a close relationship
with areas of science not conducive lo study in the ordinary classrvom situation. A
tcacher, working with pupils, may propose a problem that can be handled only
in the ficld. Such a problem may be lirked with geology, aquatic biology, forest
or prairie ecology, or conservation. For example. a class may elect to survey the differ-
ent kinds of vertelrate animals to be found in. or close to, a particular stream. This
does net have to be extensive. Bt is moare important 1o chserve habits of a few species
rather than to collect many.

A problem of this kind will necessitate a great deal of ficld work as well as
classroom time. Pupils will need tn work out techuiques for eollecting fish, am
phibians, and reptifes. They muct hecome proficient in identifying their rollections.
Spevimens can be preserved, labeled, and placed in a 1eference enllevtion. Life cycles
and interrelatinnships between living things should be noted. A careful ncording of
chservations s cssential and fram all accumalated data a repart should be written.

In performing the above activities, the pupil will hecome very familiar with
many of the technijues in science as well as gain a better understanding and apprecia:
lien of his own Incal area.

Field science calls for careful plopning. but it has proved to be an excellent
technique for entiching elementary science programs, Onlv through field work can
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the children be brought close to many specific and impoitant areas in science in-
struction. At the elementary school leved field science is just Leginning to be an
accepted lechnique, but more and more teachers and administrators are learning to
appreciale ils potential,

Science Displays

Children like o share what they leain and through science displays they may not
only share what they have discovered, but also may achicve a degree of success
and acclaim from their peers. It shoull be kept in mind that the “display’” idea
is not the end result of the science pregram, but a m ns of continued learning.
Care must be exercised lo see that the arlistry and beauly are not the only criteria
used ir selocling those science 1ualerisls that are placed on exhibition, ldeas, both
individual and group, merit consideralicn in a science display, and the “showing”
exercise may be a culminating activity for the group.

Several kinds of exhibits can serve as *teaching devices at any grade level. Those
that are prepared by pupils as projects in connection with science clubs are usually
carclully done and are appreciated by fullow pupils. If the work is good, it should
be displayed temporarily or given a permanent place {or the year,

As a class develops a study topic, a group may prepare an exhlit to be dis-
played for a lime, and then, if room is avsilable, stored along with other projects
until near the end of the year. Living displays should not be overlooked. At the year's
end a fair of science exhibils may cerve to summarize the year's work and clinch
the learning experiences. Thus the displavs may be helpful in both taching and re-
viewing phases of the work.

Exhibits may be used in the classreom though it is olien desirable to place them
in display cases in the corridars or in other lecations available to many children. A
few exhibits may become permanent. such 1s those found in a school's museum,
while others may be used to stimeiate inlercst and then changed or discarded. Any
exhibit displayed too long detracts from its worth. Dnst coverad exhilils of previous
years’ science work hold little interest for a new class no matter what the degice of
nostalgia the teacher places upon his prizes. Janitorial services must be rendercd 1o
even the current exhibit il it is to be kept iu order.

The list of materials worthy of exhib’l in a class depends to a great extent upon
the imaginal’>n and ingenuity of the teacher and the pupils. Almost all scie.ce ac-
tivities lend themselves lo display. Care should be taken that the class motts does
not become ““Show and Blow” irstead of “Share and Learn.”

Using Instructional Materials

}_’i_s_ual Materials

To many teachers, using audio-visual aids means “showing a [ihn.”” They fail to
realize that many other devices wailable to them fall under e categary of audin.
visual materials. The more frequently used visual aids inclule chalkboards, cherts,
diagrams, pictures for the Lullelin hoard ur opaque projector, models, and specitacns,
as well as motion picture films, filmstriys, and colared or Back and white slidee,
When live or preserved specimens are nsed, children have spnertunities to have direct
experiences, whereas the experiences are vicarious whea motinn nictures, filmstrips
or slides are used. Any of the:~ are good aids ta teaching when vend properly,
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but it must bs realized that they e supplerents to gocd teaching and not subst'tutes.

Film specialists ir the use of audio-visual malcrials agree that the term “movie”
should not be used for classroom educational films since the term connotes enter-
tainment instead of instruction. Likewise, these authorit'es feel that there is need for
careful teacher preparation prior tu showing films or filmstrips. This preparalion should
viclade a preview of the film to determine its timeliness in the science program ac-
tivilies, the level for which it was prepared, and the areas on which the class will need
some orientalion lo assure the maximum comprehension and values from the showing.
A study of the brief commentary in the film vatalog from which the film is ordered
does not remove the need for a preview. Specialists on the use of instructional ma-
terials say there is no excuse for showing a film that has not beea previewed. Ideally
this is true but with film rentals, previewing sometimes presents a booking problem.

Careful use of the study guides which most film producers provide to ac-
company educational films will help to make instruction more meaningful. A great
part of the value of a film is iost if there is no time allotted for a follow-up discus-
sion by the pupils. Discussion belps to fix imporlant points or ideas portrayed and
may even make a reshowing of the film desirabie.

The motion picture films are readily available from film libraries at colleges or
universities of our state, commercial libraries, museums, such as these located in
Chicage and Springfield, and from cducational service units in various indusiries.
Sources of science films, sowne free or inexpensive, are listed uncer Sefected References
and Resources, Appendix C.

Several publishers of texthaok serics for clemeniary science have developed lists
of films to accompany and supplement theie books. These lists are usually available
to the teachers upon written requests when the school station=ry is used.

Many teachers feel that filmstrips are among the most valuable visual materials
available to them. They can use them at various levels by supplying the comments'y
most appropriate for their particular groups. Teachers wha use filmstrips should as.
sume that the viewers are unable to read; hence, the teacher must read the legends
of the filmstrip. Such a reading permits teachers to govern the specd of projection
and to edit the written m:.erials as they see fit.

Filmstrips on a wide range of science subjects are available, some of which are
correlated with books produced by publishing companies. Numeious filmstrips are
distributed free of charge by the educational divisions of large companies. Care shonld
be excrcised wher utilizing these lo weigh the propaganda elements and lo determine
whether the time involved in the showing is compensated with learning pertinent ta
the planred science curriculum.

A relatively recent addition o the projection devices available to teachers is the
inexpensive instrument for previewing filmsicips. These small units have an electric
bulb for illuminating the filmstrip as il is rolled behind a frosted glass. This device
is simple to operate and can be placed in the science corner with filmstrips for use by
the individual pupil.

Specialists in the field of audioisual materials recomriend that schools purchase
filmtrips since they are relatively inexpensive. On the other hand, motian picturc films
are expensive, and for conamy, the purchase of o} | ims is recomumended only by
large school systems which have eccasion to use eacli Zim puichased many times cach
year. Utilization of films from rental libraries is probably the most cconomical pra tice
for both large and smali schools.

A list of some sources of science filmstrips, free and ineapensive, may be found
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in Appendix C.

The chalkboard is probably the most widely used of all visual aids and probably
needs na treatment here other than to say that teachers do not nced to be arlists to
make eflcelive use of this teaching aid. Charts, models, and diagrams receive some-
what more emphasis in the pre-service education of teachers, and therefore are not
discussed in this gutle.

Opaque projectors are ulilized far less frequently than they merit. Many schools
have these devices which have been sold to the administrators who haven't “sold” them
to their leachers. The opaque projector enables a leacher lo use small piclures
charts from almost any source to an advantage ‘n the classroom. Wiole pages in refer-
ence books may be projected for simultaneous study by the pupils. Three-dimensional
specimens may also be enlarged upon a s-reen through the use of an opaque projector.
These represent but a few uses of this valuable tool.

A ncwer device which is yel to come into its own in teaching is the overhead
projector which has high versalility in the hands of an imaginative teacher. Trans-
parencics prepared by the teacher ahead of time or commercially purchased may be
used, Many drawings can be made upon the special plales as they are being projected
thus permitting the pupils Lo see each slep as it develops.

The great world of the microscopic organisms fascinates boys and girls. Micro-
scopes usually are unsatisfactory with younger children and are too expensive for most
schoals to purchase in sufficient jumbers for anything like adequate study. Micro-
projectors seem to be the answer to this problem for elementary schools. A goed miero-
projector will magnify sufficiently most of the things which teachers desire ta portray
and will enable the teacher to be sure just what the pupils are sceing.

Many good microprojectors are available on the market. It is alse possible Lo
securc an attachment for most slide and filmstrip projectors which will permit micro-
projection of both living materials and prepared slides.

Educational television is in ils infancy a1 this time but this medium should he-
come an increasingly important aid in teaching. Well-planned and portiayed science
programs are beamed a1 the nation, and science teachers should take advantage «of the
learning opportunities for improvement of both themselves and their pupils. Closed
circuit television will probably enrich many science programs particularly in schools
near large urban centers.

Keeping the science bulletin board should be a class activity rather than one
carried cut by the teacher afonc. Interest and niclivalion of learning increase when
Leachers enlist the help of their pupils. The materials for the board should aiways be
altractive, instructive and appropriate to the subject under discussion and the grade
level of the group.

There are many valucs that may wccrue from science bulletin board displays.
Among these values are wtilizalion or treabraent of incidental happenings that might
not &L well into the planned program; follow.up of past exy iences either from the
incidental or planned program: and metivation fir future experiences. The tullctin
boaid may be used for presenting dlippings from various newspapers or magazives.
It i< also a pood medium for displning three-Fmensioral items A display of this
type is possible hy using plastic Lags such as those coning from the gtocery store or
used for packaging food in the home deep frceser.

A challenging quiz program can be degeloped arcund the use of the hulletin
board and the plastic cnclosed items tacked it A jrovecalive sign such a< “INFOR-
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MATION PLEASE”, placed above the display with paper for answers, and an aaswer
box available to the children will contribute to the success of the program. Sush a quiz
program may be conducted by a committee of pupils responsible for preparing the dis.
plays, collecting the answers, and reporting the resulls periedically to the group.

Values from the bulletin board may be lnst il the displays are too cluttered and
lack organization; il they aren’t changed frequently: if the items posted consist pri-
marily ¢l printed material requiring extensive reading: or il the data portraved are
beyond the pupils’ 'evel of comprehension,

Bulletin board materials shauld be instructive instead of “just pretty™ and should
be displayed for the children rather than o impress adelt visitors to the classrocr.

During the school vear children bring all kinds of specimens to the classroom,
These specimens lend themselves to handling aad close ohservation. The motivation
for bringing some of thesc materials arises from the course of the regular class ac-
tivities. Other items ate brought to school berausc they attraci the attention of -
child who wishes to share his findings. These items come under the heading of inci-
dental materials, and examination and study of them can greatly entich the science
experiences and awareness of the children.

T.ere are lew classrooms that do not have “living things” brought in which enable
the pupils to study where the “thing” lives rormally, what “it” eals, and “its” 1elation-
ship to other living things. Children gain attitudes and develop a sense of respensibility
and respect for their living charges brought to the classroom. Dcad specimens may be
prescrved in alcahol or diluted formalin, or they may be briefly examined prior to
disposal by such means as scein advisable to the teacher.

Non-living abjects can be kept for prolonged periods for study ecither as class.
room museum specimens or as items for the science correr, lable, or bulletin board.
Whatever the specimen, it should be available to the child for handling aud close ex-
amination, Only those things that might be dangerous to his safely or are fragile and
difficult to replace should ke kept from him. Materials which are kept behind closed
foors or filed away for safekeeping aud little of instructionzl value,

Encouraging pupils to bring materials to the classroom presents a problem of space
for display or storage. Perhaps a wise teacher should encourage pupils to take things
home afler a briel “show and tell” sojourn at school. Teachers are aleo advised to use
the wastebasket judiciously. Third grade chiildren fend to find and bring surprisingly
similar things year after vear, so don’t hoard too many bird nests.

Auditory Materials

A number oi auditory aids allowing vicaricus experiences by the pupils are used
by teachers to supplement o rarich teaching. The vsual auditory adjunet ta teaching
is the saund tract commentary with hlms.

There are also many excellent records en science subjrets which can be utilized.
Some of these are transeriptione of the songs of birds such as those distrilwted by the
Audubon Clabs ard produced by Correll University, Some are on the phyvsical seienees
and incorporatr songs and scicnce raitatien which help ta make lewning tew ideas
a simpler 1ask {or the chiliren. Tf there i< a record Lilrary in e schonl or elaszioom
and the childsen are free to operate the tecord plaver at their fiee time. some of the
science recards on the market are attractive enongh to be selected for frequent plasing,
This prosides an equival .t 1o a pleacant drill experience on the ideas portraynd,
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Tape recorders, becoming increasingly popular in the schools, permit Leachers to
record for fuiure use portions of their class activities or enalle small groups of pupils
lo prodnee science programs for class consumption at later periods. Outstanding pro-
grams so taped may be shared by cther classes or schools. Some schools have made
collections of tapes which are produced commercially or have been taken from radie
or lelevision. Tape recorders are versatile and do not need professional cperaters. The
nagnetic lapes now on the market have advantages, loo, in that they may he re-used
wmerous limes by a teacher and the initial cost is relatively low.

Many radio programs on science subjects are produced by commercial cotmpanies.
Radios are inexpensive and no classroom should be withaut access to one. Parent
organizations, such as the Parenl-Teacher Association or Grade Muthers, irequently
are looking for projects fo sporsor and can easily supply a radio for claszroom use.
A tape recording made of a program coming at out-of-school hours may be played at
a time when it will fit conveniently into the activities of the class.

A high percentage of children today have access to television sets. Educational
television stations as well as many comnercial stations produce science programs which
are designed [.or children. These programs, as in the case of sound films, must bhe con-
sidered as auditory as well as vicual aids. A majority of these programs are available
at hours when the children are « 11 [ school, but schedules produced in advance by
the stations and networks will allow teachers to alert their children to vutstanding pro-
grams ahead of time. Unfurtunately mauy of these programs are on areas ol science
unfamiliar to the teachers, hut they may be used to increase the knowledge of both
the teacher and the pupils.

Library Materials

A library serves as a depositery for a wide variety of teaching aids. The quality
of these aids will vary wilely over the state depending upon finances, [acilities avail-
able, and the training and interest of the person or persons in charge.

The school librarian can be one of the most valuable members of the school stafi
and one to whom the children will turn for advice and guidance in searching for solu-
tions to their protlems. Solutions lie not only in standard refercnce books but also
may be found in supplementarv readers of appropriate grade levels, nature guides,
pamphlet files, and resource files of pictvres and clippings.

The trend of libraries t include varicus instructional aids means that children
may go to the library to find melels, charts, mock.ups and various realia and museum
items. A desirable school Tibvary will frequently contain recordings, filmstrips and
sources [or obtaining these in-liuctional malerials.

When curriculir charges ate in the planning slages, the Librarian may effectively
aid in helping to develop an «:uivhed program, is awarenzss of materials of many
kinds goes beyond that of 1l average classroom teacher.

Classroom libraries ate of necessity the only resouree of this type available in
many scheols. This does nat v an that the classroam library is not desirable in ad-
ditien to a central schoel lihraey if this service is available. A classtrom library is as
go b as the teacher s resomneful. 16 need not be limited to oat-dated resources since
upto-date and informative nutecisls 0 any Iael are available through slate agencies.

Some of the Ulin s ageicies <uppliing free service to school Bibrarians are:

1. linois State Lilaary- Springfield
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The state supported universities and colleges may also be called ipon for ma-
terials, services, and sometimes consultants or resource personnel.

Community Resourecs

Every commurity, regardless of the size or location, has a numbe: of resources
which lend thewselves to an entiched science program. Some of thes: are natural;
some man-made. It becomes the task of the teacher lo recognize the importance of
these resources and nse them ir his porticular science plan. These resources can le
classified under the general headings of:

1. Industries

2. Public utilities
3. Places

4. Persons

Each community differs from all othei. To streamline science inst:uction to the
needs of the individual those resources which are characteristic of a community should
be studied in jrefereace to those which would be foreign to the experience of the child.

The industries of a community are its life line. They ot only afford the livelihood
of the citizens but serve as a polential source of many scientific principles il profitably
utilized by the schools of the community.

Some representative industries in Illinols communitics are manufactu ers of pianocs,
electric motors, glass products, farm machinery, wire fencing, furniture, pottery and
pharmareuticals.

Any alert teacher or child can add materially to this list in a slort time. By
following the suggestions considered under the area devoted to field trips in a previous
scction of this chapter, a most worthwhile experience may be had by visiting any
of these concerns.

Children, especially those in the lower grades, can profit greatly fiom a visit lo
a nearby farm. Some ehildren could conceivably experience their first contact with
some domesticaled farm animals. A study of the source of food suggests a challenging
unit which might lead to a mocre mature consideration of hybzid cora and hybrid
chiclens. The production of each of these is an important new industry in Illinois.
Study of these industries can open a vast field of knowledge unknown to the pupils
a generalion ago.

Public utibitics in a community include the scurces of the supply of waler, milk,
meats, fruits and vegetahles; sewage treatment, trash disposal, and clectrical and gas
production. Each of these offers a wealth of science material that should be meaningful
to the child because of its being a part of the community.

A third ealegory of community resources is that of places. Under this heading one
might conceivably study city and state parks. Some type of park fscility is available
in almost every parl of the slate. Residents in almost every community can reach a
park within a few hours. These areas are especially suited for the study of geology,
conservation and many other phases of science education. Some schocl systems are
acquiring natural areas for various forms of outdoor educalion. ’rograms vary from
one-day'’s Iength in the open fo a week’s experience.

The teacher, working with the pupils in his class, may arrange to make a drtailed
study of one or more of the above communily reseutces. The approach the teacher
uses should consider the scientific principles involved in the activity.

In teaching science the classroom teacher should glso use resource persens of the
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conwmnity who have special contrilutions to make. Sonie persons may have established
outstending reputations for themselves as vesearch workers or government employces
in seientific areas, Others may have pursued holibivs extensively and intensely in selected
phases of science.

Evaluatiorr of Teaching

ture of Exaluation

Fyaluation should function in the classrom ta determine the growth of pupils
relative Lo curriculura objectives. Evaluation involves toaking value judgments which
can, and usually do, have far reachiag implications for the learners. From the stand-
point of both the teacher and the pupils it is a vital part of the learning process. In
all stages of learning the pupils judge their accomplishments in termis of their purposes
and experiences. Through some evaluation procecures pupits ma- discover what they
have leained and what they have failed to learn.

The importance of evaluation in terms of the life goals of the pupils iz currently
increasing. Recognition of abilities through merit awards. scholarships. opportunities
to enter callege, and other current trends are placing more demands on the evaluation
program at the secondary schoo! tevel. The advanced placement programs and multi-
track plans of some secondary sclools create a greater need for improved evaluation
procedures in our elementary schools.

Ervaluation Procedures

< of < unit,

Although evaluation is frequently stressed in the culininating phas
goad teaching recognizes the necessity for continuous evaluation. The methods of evalua-
tian are many and varied depending on the types of learning expericnres that are taking
place. However. certain techniques of evaluation recur so frequently and are so often
a part of good teaching that they need special consideration.

The evaluation procedures used in the classroom should have several gereral char-
actetistics. First, they must clearly indicate to the teacher whal changes in attitudes and
understaniings have taken place in the individuals in the class, and equally important
what skills and knowledges have leen mastered. Second, the evaluation procedures
chould indicate to the teacher the degree of success of the methods used in teaching
the class. Study of the results oltained after a learning cxperience has been evaluated
should give evidence of the ways in which this particular group learns most readily
and thoroughly. Evaluation indicates possible variations in teaching methods as new
learning experiences are planned. Also from such study should come some understanding
of a given individual’s ability to profit from a particular type of teaching.

Third. the evaluation procedures used in teaching shoulll help a pupil gain a better
undersianding of himself. He should learn to understand how well he is succeeding in
relation to his ability and efforts, as well as to compare his progress with the progress
of other children of similar age and maturity. Obviously this calls for the development
of sclf-evaluation skills as well as the more traditional ¢nes commonly used.

Since the teacher is concerned with a much broader developmental paitern than
a mere mastery of subject matter the procedures must also pravide insight into the
relationslip pattern of the pupil as a part of the pronp. The tremd toward wsing small
study gronps. group projects. and individual and group repuits as teaching learning
techniques emphasizes a different apj roach to evaliation, if differentiation of alilities
and skills of thase individuals comprising the groups are ceasidered.
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Finally, the evaluation of pupils must give some measure of the total achieverent of
the individual that can be translated into permanent school records. These records be-
come indices of the pupil’s over-all ability in school life and are accepted by society
as such. Frequently they are regarded as an indication of future success or failure in
certain adult-life areas. Consequently, their irmportance cannol be mininiized.

Collecting Data for the Evaluation of Pupile’ Progress

A science teacher would not use a micrometer to measure his desk nor a meter
stick to measure an ammoeba. In the same sense, the growth of children must be
measured in acceptable ways il the potential of each chilid is to be discovered. At the
present lime many lechniques and devices are crude and inaccurate, vel the use of
varied devices along with the teacher's best judgment tends to give a more adequate
picture of each individual than a single instrument such as the paper and pencil test.
The remainder of this section is a discussion of selected evaluation precedures which
can be geared to the elementary school science program.

1. Observation in Evaluation

Observation of pupils by teachers resulting in value judgments is a long established
method of evaluation. The subjectivity of such evaluation is recognized by all teachers.
The tendency to observe and remember quantity over and above quality in pupi! be-
havior is also recognized. The use of checklists, rating scales, and anecdotal records
helps the conscientious teacher make his subjective observations more objective. It would
probably be wise to discuss tne items on the checklists and rating scales with the chil-
dren early in the year. Time should be spent also in acquainting the pupils with other
evaluation criteria. Examples of checklists that may be used fallow.

Example |

Checklist for Pupil Demonstration Joe and Bob

Understood nature of experiment
Began work promptly !
Assembled apparatus

Carried out experiment

Cleaned and stored material

Experiment completed on time

Completed laberatory notes

Turned in notes on time f | |

A checkiist such as this may be cutnpleted by the teacher during a pupil de: m-
stration. in a regular laboratary period, or in cther sumilar situations. It mway alo }
completed by an evaluation committee of pupils. Tt may be filed with the teacher’s
records to be consulted at the time grades are given, or terve as a ha<is for planning

with the pupils a3 B means of improving future demonstrations.
110
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Example I1

Checklist for Group Tieport Ron, Myrna, Bette

VQ(CS ) T I{O

Chairman set stage for report
Reporls presented

Questions answered 1
Conclusions driwn

Summarization |

The checki st as prezented here tends to indicate the alsence or presence of some-
thing to be chacked. It helps the teacher apply the same standard to each pupil. Re-
corded periodically and eompared, this technique can be used by the teacher to deter-
mine whether o7 not a given pupil is doing betier work in December than he did in
September.

The rating scale is perhaps a better device than the checklist to measure quality.
Two rating sccles are shown here to measure the same type of learning experience.
Notice that the quality of what is observed delermines the rating.

The rating scale is perhaps a better device than the checklist to 1ieasure quality
of performance. Rating scales illustrated in Examples I and 1V nicasure the same
type of learning experience as Hlustrated in Examples 1 and 11. However, the rating
scales require value judgments about pupii performance which are of a qualitative nature.

Example 11

Rating Scale for Laboratery Experiment Joe and Bob

“Excellent | Good | Fair | Poor |

|

|
Underslanding nature of the experiment f i o
Work habits
Use of apparatus
Development of laboratory skills
Care of materizls
Notes
Completed report turned in :

boampla IV
Rating Scale for Group Report IRon, Myrna, Bette

Fair | Poor

Fxcellent | Good I

Organization of group o o
Chairman's introduction of report
First Report (Myrna)

1. Presentation

2. Conlent

3. Conclusions ; l

4. Questions :
Sceond Report [as above) : 1

Third Report (as above)

Conclusions

Summary \ | }
120
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The rating scale can be used to compare different pupils as well as an individual’s
progress month by month in the sanie manner as the checklist.

Pupil evaluations of his own learning activitics are also helpful to the teacher.
Modifications of the basic structure of the checklist and rating scale have been de-
veloped by teachers and pupils to enrih learning experiences carried out in study
ger 1ps, discussion groups, and other small group activilies.

The following form may be turned in to the teacher by each pupil at the con-
clusion of a discussion group raeeting.

1.1 feel that our meeliny accumplished (circle one) very much; much: Etile;
very little.

2. Our discussior ~vas (circle one) helpful and to the point; helpful but a litle
disorganized; too disorganized to accomplish much; confusing.

3. Our best discussion centered arourd . —

4.Our biggest weakness was___ .~~~ —

5. Our next step should be_ o e

One pupil in a discussion group may be assigned the task of keeping the following
record for the teacher.

Participation in Group Discussion Record

—Aided discussion
**Did not aid discussion .
? Doubtful Value Code for Keeping Record
Q Asked questions
Name of Pupil Number of participations

12 3]4[576,718 9710 11213 |14
Sarzh [ R S R N A Y N
Mary
Lou
Lynn l [ l

As different pupils within the group prepare reports similar to the above, the
teacher begins to get a betier picture of group structure, Boys and gitls who participate
in self-evaluation gain self-understanding. As Lhe data on a given child continue to grow,
8 more adequate picture of his progress is obtained.

Closely related to the more formal type of observation done in the ciassroors are
checking reading selections in the library, informal talks with pupils, and listening to
them.

Except in the early primary grades, testing is the most widely used method of
evalualing pupil progress. Here again the teacher must rocognize the necessity for
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using a testing technique that is appropriate to the type of evaluation desired. There are
available to teachers many excellent books on test ug techniques. Only a few outstanding
factors in testing will be emphasized here. First, the teacher should have in mind definite
objectives which hie hopes the test will accomplish. Second, he should recognize that
good test questions are ditficult to prepare and should study each question he uses
accordingly. Third, all types of tesling contain an element of subjectivity. Consequently,
the information secured on a test should he checked against that obtained through
other evalvative lechnicues. No single test is an infallible source of information about a
child. Fourth, care should be exercised in assigning grades in termns of raw scores to
insure that error is kepl at a minimum.

A large variety of types of questions and exercises are available lo the teacher in
preparing a lest. Commonly used ones in the essay group are those which require dis.
cussion, description, explanation, narration, identification, and evaluation.

In wsing the so-called objective type items the teacher should recognize and use
the type of excrcise that most nearly fits his teaching objectives.

True-False items are frequently used to assess factual knowledge. For example,
True or False: An anemometer measures wind velocity. This in no way tests the child’s
understanding of the process involved. To accomplish this with a truc-false item is
almost irapossible. Similarly, the completion and matching items permit the teacher to
cover a wide variety of factual materials in a minimum aniount of time. It is possible to
measure allitudes and understandings with true-false test items. However, this is diffi-
cult to accomplish but with diligence on the part of the teacher, worthwhile ilems of
this nature ean be devised. Completion and matching items, which are somewhat re-
lated to true-false items, permit the teacher to cover a wide variety of eoncepts at a
deeper level of understanding than with true-false items. For exainple:

The multiple-choice item is a more diflicult item and probes deeper into the pupil’s
understanding. For example:

Wind velocity is measured by:

1. An Anemometer 2. A Thermometer 3. A Barometer 4. All of these

Here the pupil is forced to recognize and understand the purpose of three instru-
menls to eliminate the fourth itern.
A pupil’s understanding of relatianships can be cxplered by an item such as:
Temperature is to Thermometer as Wind Velocity is to:
1. Anemcmeter 2. Batometer 3. Hygromeler
The ability of the pupil to make the correct chaice indicates an understanding of the
similarity in relationships that exists between the different parts of the item.

Exercises such as the fallowing can he made as complex as the learring situation re-
Quires.

John and Billy are studying eleciricity, They have pooled their resources and
bought four dry rells, ten feet of wire, and a focused spatlight with a six-watt hulh,
They plan to use these materials while camping. Belure leaving home they decide to
test their apparatus. First they hock up the four dry cells as follows:
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On the basis of the abave information do the following:

Mark “A” for statements with which you agree.

Mark “D” for statements with which you disagree.

Mark “U” for stalenients thal you cannot answer because there is not enough
information given.

— . This will give a bright focused spot of light.
—— . Tte light will burn dimly.
—— -Only a small part of the filament will glow.

By using different diagrams, introdiction of new situations, and more difficult
exercises, th. teacher can ohtain a better insight into the pupil's understanding of a
number of relaied items, Value of answers can be varied by asking pupils to give
reasons for answers, or o indicate other information needed in the case of “U"” answers.

3. Writtern Materials Other Than Tests

Vaiious types of written materials should contribute to the evaluation and undex-
standing of the child. The pupil who is artistically inclined tnay express his interest and
understanding through sketches, diagrams, and labeling and organizing displays. Formu-
lating experiments as the result of a learning experience can give the teacher irsight
into the depth of understanding achieved by ar individual pupil Preparing lists of
questions by children give the leacher an underslanding of unlearncd relationships. A
child’s expression of what he feels will occur next in a chain of events helps the teacher
to understand his reasoning.

In summary, all the informalion obtained through the evaluation procedures used
by the teacher should be considercd in the final mark given the pupil for his work. As
a parl of this final marking procedure a short conference with the child in which the
teacher shows him the records of his progress in groupes, in laberatory experiments. in
written work, on tests, and judgments of his strengths, weaknesses and abilitics, can
go & long way in helping him to appraise himself in a realistic way. It alen helps him
to urderstand all ¢f the varicty of achirsements that are sutmuncd up in the “B” which js
recotded on his report card.
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Teacticrs Should kxamine Their Teaching!

“In addition to evalvating pupil p.ogress, the teacher should examine critically
his approach to the teaching of elementary science. This is tspecially important since
many teuchers of elementary school children have not been adequately prepared to teach
science by their presservice training. Therefore, it might be well for each classroom
teacher, each consultant, and each administrator respensible for curriculum develop-
ment to ask himself such questions as the foilowing:

1

7.
8.

. In my teaching and in my professional studies am 1 concerned with the im-

portance of science to suciety and of the layman’s responsibility in relation to
the progress and use of science?

. Am I constantly reading, televiewing, listening, or evaluating to enlarge my store

of science content?

. Am I - %ing science an important part of my curriculum by planning and pro-

viding sufficient time and adeqnate materials for it in the program? Am 1
emiphasizing it in reporting to parents?

.Am I becoming more confident in approaching new problems in science and

learning with the children?

. Do I make flexible, but careful, plans for science?

6.

Do I scrutinize my teaching constantly to determine whether or not my goals are
desirable and attainablz?

Am I aware of the progress or lack of progress of individual children?

Do I consult with colleagues in an ongeing appraisal of the total program in
elementary science?

“In evalualing the teaching procrss in relation Lo elementary science, consideration
must be given tu the degree of success atlained in setting workable and reasonable goals,
the use of techniques for appraising the progress of each child toward these goals, the
constant self-appraisal by each teacher of his own attitudes and methods in the area of
elementary science, and the ongoing evaluation of the process of evaluation itself.”

1. Glenn O. Blough, “Teaching and Evaluating Scicnee in the Elementary School,” in Rethinking
Science Education, p. 149, The Fifty-ninth Yearbook of 1he National Society for the Study of
Education, Part 1. Chicago: Distributed by the University of Chicago Press, 1960,
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CHAPTER VI

In Summary:
Directions For The Future

A published statement by the President’s Science Advisory Conunittee issued from
the White House, Washington, D. C., May 24, 1959 stated in pait, “Four specific
tasks require special emphasis today in light of our ambitions toward intellectual de-
velopment. These are:

1. To build well-rounded curricula and in each subject to stress intellectual content
and provide for recognition of intellectual achievement.

2. To recognize that teaching is a task of primary importance in modern society
and therefore to encourage, aid, and reward competent teachers in all fields.

3. To recognize that our modern socicly needs human talents of a wide variety, and
that it is essential that every individual be given the maximum opportunity to
develop his particular talents to their utmost.

4. To understand that the advances cf science and technology need special attention
to the end that all citizens of modern society acquire reasonable understanding
of these subjects, and that those with special talents in these fields have full
opportunity to develop such talents,”

In an effort to partially meet these tacks in onr schools, this bulletin has been
prepared. The committee reminds all users, administra‘ors, science consultants, and
classroom teachers, that the bulletin is primarily a guide of a non-prescriptive nature,
Therefore, those who pick up the challenge and initiate in-servire education activities
pointud toward better science insiruetion will be acting in good faith with the committee.

Key threads which permeated the thinking of the committee are summatized in
the {ollowing paragraphs.

Since there is muci more Lo learn today than there was only a decade ago, the
content and learning process in science education must reflect not only the advances
in each area of science but also must be organized more efficiently if we are 1o ac-
comptlish our objectives. Qur educational objectives can be achieved only through
the reorganization and telescoping of the total curriculum at all grade levels.

The zeasons for teaching science in elemenlary schools actually represent long-term
outcomes requizring a developmental and integrated program of instruction in ecience
cavering the entire school life of children and young people. It will be necessary for
Jocal school stafls to develop over-all policies for the program as a whole and appropriale
policies for each grade level. The policies evolved should insure the orderly procession,
without interruption, of science learnings from the kindergarten through the twelfth
grade.

Strengthening Science Teaching in Elementary Schools should encoucage teachers
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to be creative and accept the idea of being learneis and investigators with their pupils.
The classrooin should be organized and maintained as a “research laboratory™ for
solving prceblems and thus promote eifective learning. In science education consideration
should be given to the maturily levels of children in each grade. This is perhaps taken
into account belter through the variation in teaching approach and materials used than
in terms of subject malter areas or themes, since any science area or therae may be
presented at any given grade level.

A program of sound instruction in science educaticn must be more than a series
of interest-catching demonslrations and experiments. Experimentation ai the elementary
schoal level should minimize the use of equipment and emphasize the factors of locating
materials, collecting information, and reporting abservations accurately.

Although a rather extensive list of reference materials and science resources are
included in Appendix C, teachers and pupils are urged 1o build their own hibliographies
and lists of community resources. No teacher should feel that he is blacked in huving
an effective science program because he may not have immediately available ail the
resources listed.

Finally, since curriculum improvement is a process continuous in nature, the com-
mittee anticipated the need for revision of selected parts of the bulletin ere much time
has elapsed. Therefore, the recorded ohservations and evaluations of the bulletin can
be very helplul to those responsible for luture revisions of Strengthening Science Teach-
ing in Elementary Schools.
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APPENDIX

A

A Collection of Science
Experiments and Demonstrations
AIR, WEATHER, AND AVIATION

1. THE TREMENDOUS PRESSURE OF AIR
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Materials:

A sealable can, a source of heat, and water.

Procedure:

1. Place a small amount of water in the can.
2. Heat the can until the water boils.

J. Remove the can from the heat and seal it.
4. Allow the can to cool.

Expected Qutcome:
The can will deflate and be crushed and dented.

Scientific Explanation:

When the water boils, water vapor will replace
the air in the can. Wlen the can is removed from
the source of heat, some of the vapor returns to
water, and the ccoled vapor contracts exerling
less pressute on the inside of the can than does
the air pressing on the outside of the can. The
tremendous force of the outside air pressure on
the can causes it to collapse,

Ideas for Further Exploration:
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2. DRINKING THROUGH STRAWS

tHoles in sraw
\

Ideas for Further Exploration:

E l{fc 132

Aruitoxt provided by Eic:
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Materials:

Several straws, a liquid in a
glass or botile, and a pin.

Procedure:

1. Have someone drink through
a strav and discuss what
happens.

2. Make several holes in one
straw with a pin and ty to
use this straw.

3. Try to drink with two straws
having only one in the liquid,

Expected outcome:

Very little of the liquid will
comie up through the straw with
holes. With one straw in the
liquid and one in the air, no
liquid can come up the straw,

Scientific Explanation:

When the air is drawn from the
straw, pressure inside the straw
is reduced and the oulside pres-
sure on the liquid forces it np
the straw. The holes in the first
straw permit air to rush in and
replace the air sucked out there-
fore equalizing the pressure.
When two straws are used, air
coming through the one straw
keeps the pressure in the mouth
equal to that on the liquid. With.
out the difference in pressure no
tiquid will travel up the straw,



3. A DIVING BOTTLE

Materials:

A small bottle, a tall wide-mouthed bottle,
a piece of sheet rubber, rubber bands and
water.

Procedure:

1. Fill the large bottle almost full of water.

2. Partly fill the small bottle and experi-
ment until it foats even with the water
level, taking out a little water if il sinks,
and adding a little if it floats too high.

3. When the correct balance has been found,
place the small botlle in the large one
and tightly cover the niouth of the large
bottle with the rubber.

4. Press on the rubber with your hand ard
release it.

Expected Outcome:

When you press on the piece of rubber, the
small bottle will sink, and when the rubber
is released, the bottle will rise.

Scientific Explanation:

Pressing down on the rubber compresses the
air above the water causing the pressure of
the water on the air inside the small betile
to be greater forcing niore water into the
small bottle, The addcd weight of the water
in the small bottle causes it lo sink. When
the rubber top is released, the air in the
bottle can expand and push out some of the
water making it light enough to rise again.

Ideas for Further Exploration:
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4. THE EFFECT OF HEAT AND BURNING ON AIR

Materials:

A candle about 214" high, a shallow dish of waler,
and a milk botile.

Procedure:

1. Fasten the candle to the boltom of the dish by
melting its base with a match.

2, Fill the dish with waler.

3. Invert the bottle over the lighted candle with the
top of the bottle under water.

Expected Qutcome:

Bubbles will come from the bottle und the water
will rise in the neck of the bottle putting out the
candle. After the candle has been extinguished the
water will continue lo rise.

Scientific Explanation:

As the candle burns the air inside the bottle expands
and some escapes in bubbles. The oxygen is also used
and the materials that are produced by the burning
take up less room so the water rises to fill the space
until the candle is extinguished. After the candle
! goes oul the air remaining in the bottle cocls, con-
tracts and exerts less pressure than outsids air. The
pressure of the air on the water in the dish therefore
forces more water up into the bottle.

Ideas for Further Exploration:
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5. PRESSURE OF MOVING AIR

Scientific Explanation:

Materials:

A ping pong ball, a piece of
string, cellophane tape and a
straw.

Procedure:

1. Fasien the ping pong ball to
the string with the cellophane
tape.

2. With the ball hanging free,
blow a stream of air through
the straw across ane side of
the ball.

3.While blowing, move the
straw {rom side to side.

Expected Outcome:

The ball will be forced toward
the air coming from the straw
and will tend to follow it as it
moves about.

The pressure of moving air is less than that of still air. The air <trcam coming from
the air crealed an area of Jower pressure. The higher pressure of the still air forces

the ball to follow the straw.

Ideas for Further Exploration:

ERIC
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WATER

6. SURFACE TENSION

Scientific Explanation:

Materials:

A tumbler full of water and
some paper clips.

Procedure:

1.Be sure that the outside
rim of the tumbler is dry.

2. Drop the paper clips into
the water one by one until
the water is standing higher
than the rim of the glass.

3. Very carefully suspend a
paper clip horizontally on
the top of the water with a
steady hand.

4. Touch thz rim of the glass
with a finger.

Expected OQutcome:

The water will rise above the
rim of the glase quite a bit
and hold the paper clip up
as if there were a thin skin
over the surface, If the rim is
touched, water will begin
flowing over the edge at the
place touched.

The tivlecules in the uppermost layer of water are more strongly attracted to the mass
of water than are the other molecules crealing a concentration of molecules on the
surface which acts like a thin “skin.” This condition is broken by touching the water
neat the rim and the water spills over.

Ideas for Further Exploration:
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7. WATER PRESSURE

Materials:

A tall juice can, lwo malches, water
to Aill the can, a glass dish, and a
nail.

_ Procedure:

1. With a nail make ihree holes in
the can one ahove the other. They
must all he the samz size.

2. Break two wooden matches and
stop up the holes.

3. Put the can in the glass dish and
fill it with waler.

4. Pull out the match plugs.

Expected Outcome:

The water should make a larger
arc coming from the bottom hole.
The top hole will have the smallest
arc of waler.

Scientific Explanation:

Greater pressure i exerted where
water is the deepest.

Ideas for Further Exploration:

137

126451

I i, A A Ay e -



E

O

RIC !

8. WHY OBJECTS FLOAT OR SINK

Materials:

A clear glass bowl, a sponge, a cork, paper, leaves, clothespin, rock, aluminum foil
or other cbjects, and water.

Procedure:

1. Fill the glass bowl with water.

2. Place objects in Lthe water one
at a time and observe which
of them float.

3. Take two pieces of aluminum
foil the same size. Roll one
piece up into a ball and shape
the other inte a Fitle boat.
Place both piece: in the water
and olserve.

Expecled Oulcome:

The air filled cork will float. Some objects such as paper and leaves will float until
they teceme water soaked. Rocks and nails will sink. The aluminum foil in a ball
will sink while thst shaped like a hoat will float.

Scicntific Explanation:

Objects float in water if they are lighter than a quanlity of water that would occupy
an equal amount of space. Some objecis sink after they buecome swater soaked be-
cause the light air between their particles is replaced by heavier water. The boat
shaped eluminum displaces sufficient amount of water to support its weight while
the ball of aluminum does not.

Ideas for Furtlier Exploration:
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9. DENSITY OF LIQUIDS

Materials:

@ An egg iwo glass containers, water and 1%
cup salt

Procedure:

1. Plac: an egg in waler from the faucel.

Sq‘ At 2. Add salt to water and place the egg in
the salt solution.
Water Expectet, Ouleoie:

The egg will «ink to the bottom in the fresh
water but will Aoat in the salt water.

Scientific Explanation:

Salt water has a greater densily than fresh

water; therefore its weight is greater. The

weight of the amount of salt water displaced

by the egg is greater and sn can support

the weight of the egg. The term ““weight”
Fresh

in the first sentence refers to the compara-

wqte r tive weight of two equal volumes.

Ideas for Further Exploration:
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Scientific Explanation:

SOUND
10. WHAT MAKES SGUND?

Materials:

A tuniag {oik, a glass of water, a cork an a string and an
empty chatk box.

Procedure:

1. Strike the fork aguinst a hard rubber object sully as the
heel of a shoe.

2. Place the furk in the water and observe the sesults.

3. Strika the fork again and hold the coark on a string
against one prong.

4. Strike the fork; hsten for the loudness and then jlace
the fork on the wooden box.

Expected Gutcome:

The water will splash vp when the fork is placed in it. The
cork will bounce away from the fork and the sound will
get louder when the fork is placed on the wooden box.

Sounds are made by vibralions. These vivralions cannol always be scen, but their
prescace can be assured by the splashing water and the bouncing cork. The sonal
becotnes louder when the fork is placed on1ae box becaese the ox is forced Lo vilrate

also.

mo

Ideas for Further Exploration:
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11. SOUND WAVES

A

&ﬁ

Ap «mply calineal box, a candle, matches, cellophane tape and a quarter.

B

CATH

|
|

Materials:

Procadure:

1. Seal the lid of the box on with tape.

2.Cut a hole in the center of the bottom the size of a quarter.
3. Lir ht the candle.

4. Aim the box a1 the candle and thump the hid.

Expected Outcome:

The candle will go oul.

Scientific Explanation:

‘Thumping the lid sends vut a compressional sound wave that moves the ai moiecules
to “blow’ out the candle.

Ideae for Further Exploration:
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I2. A CIN CAN TELEPHONE

I
WAL X
h

Materials:

Twa empty cans without lids, about 237 of string, and wax or paraffin.

Procedure:

1. Punch a hole in the bottom of cach can,

2. Run the string through the holes i each can and tie kniats in the vz of the string.

3. Wax the steing by rubbing it.

Foilave two pupily Bold the cans and walk away from each cther wotil the trog
ie polled tight.

5. One pupil talle dnto one can while the othee canie hel b vear sorneone’s ear,

Fapected Outcome:

The voice of vne pupil will Te heard easily Yy the b althoueh they e g te
. far apart.

Seientific Explanation:

Talking into the can cauees the Lbottem of the can to vibrate. The string cartivs these
vibratione to the otacr can so that the 1 oltam of that can vilirates in the same way.
Sounds can be heard more deacdy when traseling by the teiag than through the air.

Ideas for Further Exploration:

O
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13, HOW LIGIFE 'FTRAVELS
Muaterials:

Several pieees of cardhoasd. a candle,
ﬁ&._ a match, a picce of rublier tubing,

L ! Procedure:

R
,7\ 1. Cut holes at the level of the candle
N flame ir the paces of cardboard and

xg place them in a row in {ront of the

\ candle
2. Look through the holes at the light
of the candle flame,
3. Move one of the cards ap ot an
inch and 1yt see the candle flame.
LTy o s the candle lame looking
through a conved salie asan the Jdia
gram,

: Expected Onteone:
- '\~\ The flame cannat T <eon when the ¢ d

i« Hifted ar when the tobe i< 1ot

/K Scientific Explan tion:

Lipht 1ave tiavel in ehraight lines
through one nedivm weh ac the air
and thue cannat hend aroand objects
that lic in theie pathe This i< alsa o'
explanation of <hadve,

Ideas for Further Exploration:
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ldeas far Further Exploration:
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14. A PERISCOPE

MIRRORS

Maserials:

Five picces of heavy cardhourd about 12 to
15 it ches long and 3 or 4 inches wide, two
stmall mirrors, and adhesive tape. A two-
pound chieese box of the telescoping type
mav be substituted for the cardhoard strips.,

Procedure:

1. Fasten 3 of the picces of carthoard to-
gether with tape to wake an elongated
box with a hole Jow on one side and at
the top on the opposite side.

2. Attach the cnds and attach the mirrors
with tape or glue parallel to each other
at a -I5 degiee angle.

3. Close the bon by aitaching the fourth

side,

Exjected Quteeme:

Withont being seen a person can ook
arownl corners ant over high things witi,
the |-cri-l‘u|'l'.

Scientifie Eaplanation:

Light tavs are alwass sellected at the same
angle ac they stiike the reflacting suifarce,
Therefore, the lizht stiiking  the upper
mitror i rellected toward the fower mirror
which reflects it to the eve.
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[

Materials:

15. A RAINBOW

A prism. a sheet of white paper and sunlight.

RED -~~~
ORANGE .. __.
YELLOW . __.
CREEN ____.

INDICGD -----
VIOLET .___/

Seicntific Explanation:

Procedure:

b Stand in front of a
window with strong
sunlight and place the
paper on a nearby
desk.

2. Hold the prism in
diffceent positions un-
til the sunlight passes
through and forms a
rainbaw on the piece
of paper.

Expected Outcome:

The colurs red, orange,
yellow, green, Dlue, in-
digo and violet will ap-
pear in that order.

White sunlight is compused of many colors, Becuuse of the clearaess and shape of
the prism, the white light rays arc bent at varying angles creating atl the colors of the
rainhow. In a natural rainbow droplets of water act as prisms to bend the light rays

into colors.

Idcas for Further Exploration:

134
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16, REFRACTION

Materials:

A peneil. a glass, and water.

Procedure:

1. Fill the glass with water,

2. Stand the peacil up in the tumbler 5o
that it rests against the riw,

3. Hold the glass so that the surface of
the water is level with your eves

C :"“7’, .
A Fapected Quteame: .
/ The peacil will look broken at the sur-
/ face, and the part under water will lonk
larger than that ahove the water,
Seiemific Fxplanation:
The rays of light from the upper patt
of the peacil go only through the air.
l The rays from the lower parl awst pass
-‘ through water, glass, and afr, which are
7

_ mediums of different densities, and thus
they are bent miaking the pencil appear
Lroken at the surfare of the water. The
round shape of the water in the glass
acts as a magnifying glass to enlarge the
pencil,

ldcas for Further Exploration:
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HEAT ANDY FIRE
17, ABSORPTION AN RADIATION OF HFAT

Materinls:

Twn tin cans: oue hiphle polishedl ihe other Tloh:s two thermometerss some e

cubes aed weter,

Procedme:

1. Place water at the same temperature in hoth
vans, put a thermometer ineach can and place
them in the sunshine.

2. A fter a period of time note the readings on
cach thetmometer,

3. Remove the thermometer, empty the water
and Al the canx again with water of the same
temperature,

1. Place the same rumber and size ice cubes in
cach ean and obhserve which cubes melt fieat.

5. Fill the same cans with hot water and after
a pariod of time et the temperatuee,

Expected Outeome:

The thermemeter in the black can wiil show a
higher temperature than the one in the <hiny
can, and the ice cubes will melt faster in the
black car. The temperature of the originally hot
q | water in the blark can will be lower after a period
- of time than will the water in the shiny can.

Scientific Explanation:

The water in the black can becomes wann and melts the jee cules more quickly
because the black surface ahsorhs the sun’s radiant heat more rapidly amd itaparts
more heat to the water in the can. The Mack can aleo radiates heat more rapidly
than does the shiny one so that it cools facter,

Idcas for Further Exploration:
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18. THE COOLING EFFECT OF EVAPORATION

Idcas for Further Exuploration:

ERIC

AR on rovast Enc

Materiak:
Water, ateohol, anid two eve droppers.
Procedure:

1. Allosw the water and aleohal ta stard
at room fempetature for some lime,
2, Place a drop of water and a drop of
alenhol o each hand of the pupils,
3. Have them note which liquid evaporates

first and which feels cooler,

Expected Guteane:

The aleohol will evaporate faster and feel
cooler than the water,

S

dentifie: ¥ planation:

Both water and aleahol evapaorate in the
air. but aleahol evaporates faster than
water, When a liquid ehanges to vapor, it
tikes heat from the surface from which
it s l‘\.l|ll:r‘l[ill;l. lllt‘l('flnrn', e aleohol
takes asay heat faster and has a preater
conlitg offect thn water,

| 1378
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19. CONDUCTION

\
U&V‘O\-:To\

Materials:
A metal rou (brass curtain rod), a giass tube the sere diameter as the rod, a candle,
matches and wax.

Yrocedure:

1. By healing some wax make six little wax balls and attach the first ones about
4" from the end of the rod and tube.

2. Space the other balls along the rod ard tube at about the samv distance apart.

3. Hold Ihe ends in the flame of a candle and observe the results.

Expected OQutcome:

On the brass rod, wex will melt and drop off starting with the ball nearest the fire
and continving with the other balls toward (e hand. The first ball or. the glass rod
will probably not fall off until the glazs gets red hot and begins to bend.

Scientific Explanation:

Heat t1avels through some materials much more casily than through others. Becausa
it conducts heat readil;, brass would be called a good conductor of heat, while glsss
would be called a paor conductor, Other poo: conductors are wood and paper.

Ideas for Fuither Explorsdons

MC 149

Aruitoxt provided by Eic:
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20. EFFECT OF HEAT ON A SOLID

—<

Materials:

Two supports, a cepper wire, a weighl on a string, a candle, matches, ice, and a rnler.

Procedure:

1. Have two pupils hold the supports steady if ther are uot attached to the table.
2. Stretch the copper wire between the two supports.

3. Suspend a weight of any king from the wire.

4, Measure the distance from the weight to the table.

5. Light the cardle and hzat the whole length of the wire.

6. Measure the distance from the weight to the . "le again.

/. Rub a piece of ice along the wire and s~rsure again.

Fxpected Outcome:
After heating, the wire will sag and the distance from the weight to the table will
be less, When ice is applicd, the wire will raise the weight again.

Scientific Explanation:
Heat cavses molecules of a solid to expand while taking heal away causes contrartion
aof the moleculcs.

Idcas for Further Exploration:

|
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21. SPONTANEOUS COAMBUSTION
Materials:

A 2 . coffee can, 2 small ean (lid removed). a thermomeler, colton rags, linseed
oil and some newspape-s.

Procedure:

1. Soak the rags in linseed oil.

2. 510 the small can three-fourths full of coaked rags and
insert the thermometer.

N 3. Crumble newspaperc in the large can and place the snail can
: 20857 in the center.
I 4. Finish filling in newspapers around the small caa te insulate it,
: C E 5. Keep a record of the temperature throughou. the day begin-
: OFFE ning wita the reading hefor= placing the thermometer in the
K can.

Caution: 1 the experiment is to be lelt for a louger period of
tirae, it should be placed where damage would not result should
it burn,

\_) Exspected Outcome:

There will be a sicady rise in temperature during the dey. ¥
left loag enough. the rrgs will burst into flame.

Scientific Explanation:

bk L e M s

Oxidation takes place rapidly in cily rags, and oxilalion produce hest. When the
heat cannot be carricd away by the air, it builds up in the inteiior of the rags. When
the kindling temperetuce is reached, 'tle temperaturs ol which it will catch fie}
the rags will burst into tlame.

Ideas for Further Exploration:

ERIC
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MACHINES

22. AN INCLINED PLANE

Materials:

A board abaut 2" long and one aliout 4 long, a spring scale and some
cord.

Procedure:

2 CLoad a toy wagzon with sore weight asd weigh the vagon and lead
on the spring sezle to determine the Tuiee requited 1o llfl it,
2. 8¢t the chaat board up to a lew sable and haul tie wagon up the
inclinel plane ereated noting the foree required on the spring scale,
3. Pat the binzer hoard up to the table and haul e ol ap his inchned
plare noting the foree requited.
eapected Quteonme:
Leas foree will he lulmru] when the inclined plane is used, anud the
lonzer the plane the iess foree reeded.
Scientific: Explanation:
Tn an inclined plane less foree is requited bot distance < sacrificed.

‘the longer ilie bhoard, the more ;nnlh the <lant and Jess force is pecded
to move the weight, Howevei, s"ace the Joad must travel much further,
the same ameunt ol work s u:|||ru1 Heavy objeces surh os pianes

must ol be slid up inclined planes in order to be moved

z”r'+. doaro

e gl

[
W/ﬁ—“—— 4Ft Boans l
o

Ideas for Further Exploration:
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23. LEVERS

N Materials:
A stiif board and ful-

—
\ crum Or sgesaw, a toy
m% wheelbarrow and a

weight.

B

Procedure:

1. Place the board over
a2 ficrum (some tri-

// angular object) and
ut the weight on
,_./'/// Ene end of lhegboard.
Experiment with the
weight at different
distances  {rom the
fulecrum. A seesaw

could be used here.
2. Examine the wheel-
barrow a' work and

find the weight, the
force and the ful-

crum.
3. Lift a weight with the
~ armi in the position

~ p .
\ piciored i the dia-

gram and discuss the

\ force, weight, and ful-

— cruu in this type of
lever.

Expected Oulcotie:
The levers v:ifi rnable the students to lift iicavy obiects, and the weights will bs easier
to lift the closer they are to the lulerur .

Scientific Explanation:

The ad -antage of & lever depends on the distances the small effort and the large
weight are placed from the fulcrum. A lung effort arn in relation: to the short resistance
arm offscts the small effort in relation to the large resistance. There are three types
of levets according to where the fulcrum is in relation to the weight ard the force.
All three are illustrated in this experiment.

Ideas for Further Exploration:
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24, PULLEYS

Tdeas for Further Explor iion:

O
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Aruitoxt provided by Eic:

Materials:

A Ragpuie, 2 pulleys, some strong string and
a weight.

Procedure:

1. Watch the flag being raised and note the
advantare of the fixed pulley at the top of
the pole.

2. Arrange two pulleys as shown in the dia-
gram.

3. Lift the weight without the aid of the
putleys, then attach the weight to the
lower pulley and lift it by pulling the rope
(Spring scales coul 1 be used if available.)

Expecied Outcome:

When raising the Rag, the rope is pnlled
down to make the flag go up lo a height that
otherwise would be difficult. Only about half
the effurt will be required to lift the weight
with the aid of the pulleys.

ientific Fxplanation:

The pulley on the flagpole requires the same
amount of force applicd as is necessary to 1ift
the weight, hut it has the advantage of pull-
ing chbjects to a height otherwise unobtain-
able, When the two pulleys are used, there
are two strands supporting the weiznt. and
the ¢fort must move threugh:twice the
distance the weight does, Disregarding the
resistance between the string and the pulley, a
wan could lift a weight twice as heavy with
the two pulleys as he could without them.

1484
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MAGNETISM AND ELECTRICITY

25. HOW MAGNETS ACT TOWARD EACH OTHER

e

Materials:
Two bar magnets with poles marked, a smal}
sheet of paper, string, and a support.
Procedure:

1. Place one magnet on the table and try to
lift it with the other magnet held horizon-
tally with the north pole of one over the
south pole of the other.

2. Reverse the poles of the maanet on top so
that the scuth pole is over the south pole
of the other.

3. Make a cradle nut of peper for ane mgnet

. N and suspend it from a support
s 4. Experiment with the various pole to sce

which combinations attract and which repel.

Expected Outcome:

The magnet can only he lifted in the first position. The no.th pole wil attract the
south pole and repei ihe north polz of the ather magnet. The south pole will attract
the north and repel the south pole of the cther magnet.

Scientific Explenation:

Magnetism is concentrated in the ends of a magnet. One end of a maguet is a north
seeking pole and the other is a south seeking pole. One law of magnels is that kke
poles of 1agnels repel and unlike poles attract.

Ideas for Further Exploralion:
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26. AN ELECTROMAGNET

Materials:

About 6 yards of insulated wire, an irun nail or Lolt, some paper clips or pins and
a permanent magnel.

Procedure:
1, Try to pick up paper clips with e balt,
N 2. Starting a foct from one end, wrap the wire around the bolt smouthly leaving

little space between the tuens. Make two layers if possible and twist ne ends
together lo prevent unwinding,

3. Scrape the insulation off abcut 14 inch on each end of the wire and conmect the
ends to the dry cell,

4. Now, try 1o pick up the paper clips or pins.

5. Disconnect one end of the wire when the magnet is holi'ng several objects.

6. Approach the poles of a permanent magnet.

Expected Ou..ome:

The bolt will not origirally shew eny magnetic force. When the current is applied
the bolt will act as a magnet and will pick up nails, pins, ete. However, when the
current i disconnected the objects will fall off. The electro-magnct will show palarity
or will attract one pole of the permanert magnet and will repel the other. The
polaiity of the electromagnet can he reversed by reversing the comnections at the dry
cell.

Scientific Explanation:

There is a magnetic field about a conductor when a currert of electricity is passing
through it. When a conductor is wrapped around a solt iron core such 1s a bolt,
the magnetic field becomes many times stronger. The strong magnetisim of the
electromagnet depends on the electric current flowing through the wire. "When the
current is cut off, the electromagnet loscs almost all of its magneli:m.

Ideas for Further Exploration:

Q
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27. A SIMPLE ELECTROSCOPE

Materials:

A mayonnaise jar, a nail, seating wax, a chewing gqum wrapper,
alcohol and cellophane tape.

Procedure:

1. Make 2 1.7 hicle in the top of the jar.

2. Melt the end of a stick of sealing wax and apply a blob around
the nail about an inch Fom the head, While the sax s still
soft, plare the naid in the hole and press the way against the
sides of the hale keeping the nail centered until the wax
hardens.

3. Soak the cum wrapper in aleohol; then rudr the paper off
and cut two strips 15”7 x 37,

4. Attach the stiips with tape to the sides of the lwer end of
the nail making sure they touch the nail,

5.Give the clectroscope a negative charze by touching the nail
head with a haid rubber comb or vinylite record that has
hieen rulvired with w50l

G. Bring articles near the knob to test their charge

Expectad Quteame:

Il you bring a negatively charged body near the knob, the leaves wiil sepaiate il

fatther. A positively charged body will make the leaves come tagethe..

Scientifie Exrlanation:

Al matter is made up of atoms which have electrons moving about thers, A negatisely
charged hody has an encess of clectrons, A positively charged body has a doficiency
of electrons. When the electroscope is charged negatively, there are too meny eleclrons
on the leaves. A negatively eharged hody hrought close 1o the knoh drives more elec-
trons from the knoh down to the leaves crealing a still greater negative charge making
the leaves repel each other even meore. A pesitively charged bady will attract electrons
fron: the leaves to the hnob making the leaves have less electrons, so thes il came
closer together.

Idcas for Furiher Exploration:




28, WHAT MATERIALS CONDUCT ELECTRICITY?

Materials:

Two dry cells, a socket with a flash’ight bulb, insulated copper wire, a rubber craser,
a stick, a nail, a brass paper fa:tener, a piece of glass, string, a silver spoon, cloth, etc.

Procedure:

1. Cut three wires to appro-
priate lengths, and take
the instlation off the 2nds,

2. Attarh the wires as shown
in the diagrant.

— 3. Touch points A and B to-

gether.
—1

. 1lold the different materi-

..L/’ als between A and B to

cee il they conduct elec-
tricity.

-

. _J Expected Outcome:

The light will go ou if the
: malterial conducts eleciricity.,
i ~— The nail and spoon will con-
duct cleciricity while cloth,
glass, wood and string will
not.

Scientific Expianation:

A cell furnishes a curzent of electricity if 2 wire is connected from one terminal to
the other. When points A and B are toucking the current can flow through the wire
making a complete circu’t. When materials that are good conductors of electricity
are placed between these poiris, there is still a complete circuit and the light will
i shine. When a poor conductor of elcctricily is used, the current cannot {low through
the wiie to make the light shine.

Tdeas for Further Explovation:

ERIC ™
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PLANTS AND FOODS

29. GRAVITY AND PLANTS

Materials:
Two newly sprouted plants in flower pots, wire or string and waler.

Procedure:

1 Tumn cne pot on ils side.

2. Hang the other plant upside down.

3. Place paper over the soil to keep it fram falling out.
4. Obseive the growth changes.

Expected Outcome:

The leaves and stem will turn upward and if examined the roats will be seen 1o have
turned downward.

Scieatific Explanation:

Roots always grow toward the force of grrity while stems grow against it.

Idcas for Further Exploration:
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30. PLANTS NEED AIR AND SUNSH'NE

Material::

A plant with large lteaves, vazelive, a srall
piece of black constructiva paper, and
paper clips.

Procedure:

1. Cut out figures in the black paper and
paper clip it o a leal.

2. Cover beth sides of one leaf with vase-
fine.

3. Observe several davs and remove e
paper from the leaf.

Expected Outcotne:

The leaf on which the vasel'ns was put will
wither and die. The other ieal will tura
yellowish brown under the black paper.

Scientific Lplanation:

Plants necd sunshine and air on their leaves
in order to function properly. Wiihout the
green coloring matter that seems to dis-
appear without sunlig..., most plants can-
not manufacture food. The leaves also have
tiny openings or pores that need to lake
in oxygen. When the vaseline clogs these
pores, the leaf dies.

Ideas for Further Exploration:
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31. ABSORP1ION OF WATER

Materials:

Five toothpicks, an eye dropper
and water.

\ Procedure:
:

; : 1. Break five toothpicks in half.
' 2. Arrange the toothpicks with

S\

S Prop of Weler lhfa broken edgc_s in the
middle as shown in the top
figure.

3. With the eye dropper drop

a drop of water in the center
on the broken edges of the
toothpicks.

Expected Outcome:
N The toothpicks will straighten

out slowly and form a star.

- o e An i 1 e et e b

P

Scientific Explanation:

. Capillary action causes the wa-
ter to enter the dry wood cells
at the bend in the toothpicks
and swell the cells. This swell-
ing lends to straighten the
toothpicks, and as they all
straighten  and  push  against
each other a five-painted star

is formed.

Ideas for Further Exploration:
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32. WHAT FOODS CONTAIN STARCH?

I
d

Materials:

Iodine, and samiples of various foods.

Procedure:
1. Test each specimen by putting a drop of iodine on it.
2, If desired, labels can be made for each food to make an interesting display cr chart.
Expected Qutcome:
On some foods the area on which the jodine falls will turn purplish blue. On others
this ares will be reddish brown.
Sciertific Explanation:
When some of the iodine is alsorbed on the surface of a starchy food, it colors the

area purplish blue. Jodine iy thus a test for the presence of starch.

Ideas for Further Exploration:




33. WHAT FOODS COMNTAIN FAT?

Materials:

Variovs specimens of
food inci.ding peanuts,
lard, bacon, olives,
cheese and butter, and
several pieces of writing
paper.

Pr.cedure:

i. Rub the foed to be
tested firmly on a
sheet of paper.

2. Hold the paper up to
the light.

Expected Outcome:

A grease spot will ap-
pear on the paper if a
food contains fat. Some
foods will make a Jarger
grease spot than others,

Cosclusion:

Sone foods contain no
fat, others wvery little,
and sor.c contsin much.
Fai in foods can be de-
tected by rubbing the
food on paper.

Ideas for Further Exploration:

153

ERIC

Aruntoxt provided by Eric

1524




3

A FuiToxt Provided by ERIC

34. WHAT FOODS CONTAIN SUGAK?
Materials:

Food samples, i.e. ripc spple, onion, cockie, candy, cane sugar, syrup, or honey,
Benedict’s solution or Fehling's solutions A and B, pyrex test tubes, pyrex beaker, and
water.

Procedure:

(A small amount of Benedict's sclution or Fehling's

solutions A and B mixed at the time of the demonstra:

tion should be us:d.)

1. Place small amornt of food to be tested in a test tube
with & small amount of the testing solution.

2. Heat to boiling either in the beaker of watcr or over
slow flame.

3. Note change in color.

Ex. ted Outcome:

Simple sugars are also known as reducing sugars and
cause the Benedict’s solution or Fehling’s solutions tr
break down releasiny some copper compounds. A change
to a buick red color indicates presence of the reducing
sugars in the food samples,

Scientific Explanation:

1. The test solutiois are compourds of copper.

2. The simple sugsrs are reducing agents that cause the copper compounds to undergo
changes when heat is applied.

3. Cane sugar is a dissccaride compound sugar (C;.H;,0,,) and will not show the
brick red colrr.

Ideas for Further Exploration:




35. WHAT FOODS CONTAIN PROTEINS?

J Feother
N

Materials:

Food samples, i.e., lean meat, egz white, beans, cheese; a few feathers or piece of
wood, longs, a spoon, a cloth pot holder and a source of heal.

Procedure:

1. Burn a few ieathers and note the curling up of the male.ial; the appearance of
bubbles; and in particular, the characteristic odor.

2. Place sample of food to be lested in spoon held with heat insulating pot holer.

3. Place saraple over flame and burr 1o crisp noting any curling, bubbles, or odor.

Expected Outcome:

The charecteriaic odor of burning feathers will be given off by samples containing
protein,

Scientific Explanation:

When prot=in substances are burned, they give off the odoi of burning fzathers due
in parl 1o sulphur compounds in the protoplasni.

) Idecas for Further Exploration:
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36. ADDITIONAL TEST FOR PROTEINS

Copper Sulphate

d
MiLR éa

Lime orWashing Jeda

Peanut Butiev

Materials:

Copper sulfate {CuS0,), lime or washing soda, water, tablespoon, glass, and food
samples, i.e,, milk, peanut butter, etc.

Procedure:

1. Dissolve as much copper sulfate in a tablespoon of water as possible {saturated
solution).

2. Dissolve as much lime or washing soda as possible in another tablespoon of water.

3. Put a few drops of each solution in some milk and note any changes (if necessary
add more lime or washing soda).

4. Stir small amounts of other food samples in ene solution (copper sulfate or lime}
and add the other to the tample.

Expected Outcome:

When solutions of copper sulfate and lime or washing soda are combined in the
presence of a protein a viclet color is produced.

Ideas for Further Exploration:
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THE EARTH AND THE UNIVERSE

37. NIGHT AND DAY

Materials:

A source of light, a globe and chalk.

Procedure:

1. Place a chalk matk on the globe where you live.
2. Darken the room and shi.e the light on the globe.
3. Tuin the glebe slowly from weat 1o east.

4. Turn the globe again having one pupil tell what he wou'd be deing in the differ-

ent steges of rotation
Expected Qutcome:
The pupils shouid zain an understanding of the vauses of day and night.

Scientific Explanation:

The earth rotates on its axis at about 750 miles per hour and makes a complete turn
every 24 hours. Since the earth is ball shaped an revoives or travels around the sun,
cnly the half of the earth facing the sun can be lighted. Periods of daylight and dack-
ness are different throughout the year becauss of the inclination of the earth’s axis.

Idecas for Further Explorationt
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38. AN ECLIPSE

Scientific Explanation:

Materials:

A globe, a source of light, a teanis
ball and a hat pin.

Proceduie:

1. Set the globe in front of the light
which represents the sun,

2. Stick a hat pin in‘o the tennis ball
and revolve the ball around the
earth as the moon.

Expected Outcome:

1. When the mooo falls within the
shadow of the globe, a lunar
eclipse occurs.

2. When the mnoon comes between
the sun and the carth, there is a
solar eclipss visable to only a
small area cn th: earth,

The skadow of the earth causes a lunar eclipse because the moon shines only from
light reflected from the sun. When the cocth is la the way, the sun’s light cannot
strike the moon. The shadow of the noon causes a solar eciipse, which is very short
and can only be seen in a small area because the sun is so vast and the moon so smal.
An eclipse does not occur often because the earth, sun and moon are not often in .

line in the same plane.

{deas for Further Exploration:
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39. A STAR BOX

Materials:

A shoe bLox, an electric lamp, picces of
cardboard, and a pin.

Procedure:

1. Leave the cover on the b~ and removs
one end.

2, Cut cardboard the size of the end of Hie
bo< and punch heles in it to represent
a constellation.

3. Cut a hole in the other end of the box
and place an electric light on an exten-
sion cord through the hole.

4, Dazken the reom and hold the constella-
tion curds over the open end of the box.

Expucted Outcome:

Many pupils will find enjoymeat and satisfaction in learning to identify various
constellations. Their imaginations may be stimulated and they may enjoy hearing the
myths and legends conrerning the stars,

Ideas for F rther Exploration:
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40. INERTIA

Materials:

A glass, a coin, a thin smocth card, a picce of typing paper and waler.

Procedure:

1. Rest the card on the top of the glass and place the coin on top over the mouth of
the glass.

2. Shoot the card off the tumbler with your midale finger.

3. Vil the glass with water and place it on a piece of paper about 2” from one end.

4. Take hold of the end of the sheet of paper with both hands and push the paper
toward the glass until there is a big bend in the paper; then jerk the paper toward
you quickly.

Expected Outcome:
The coin will drep into the giass and the piass will remain in place when the paper is
pulled out from under it.

Scientific Explanation:

Inertia is the tendency of an object tu keep moving in a straight line or in a state of
rest. When you strike the card quickly, you overcome its inertia but not that of the
coin, and when the card shoots out, gravity pulls the coin down. The tumbler is
heavier than the paper and so more difficult to put into motion. A quick jeik of the
paper dces not overcome the inertia of the glass of water.

Ideas for Further Exploration:
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41. A CGRK FISHERMAN

Materials:

A coat hanger, a large cork, a small cork, several wooden match sticks and a potato.

Prccedure:

1. Give the large
cork “legs” and
a “neck’” with
match sticks
and place the
small cork on
top of the neck
for a head. A
face may be
painted or this
cork.

2. Form a piece of
coat hanger in-
to a fishing line
and attach one
end to the large
cork and hook
the potato vith
the other end.

Expected Qutcome:

The fisherman will rock back and forth on the edge of a book or table.
Scientific Explanation:
The center of gravity (concentration of weight) is in the potaly and as leng as it is

below the point of support, the fisherman will balance easily.

Ideas for Furlher Exploration:
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42. DANCING MOTH BALLS

Materials:

Baking sod4, moth balls, crystals of citric acid, a tall glass jar
or glass, water and food colering or ink.

Procedure:

L Fill the jar almost ful! of cold water and dissolve two or
three tablespoonfuls of baking scda in the water ard add
coloring.

2. Put several moth balls in the jar.

3. Add scveral crystals of citric acid.

Expected Outcome:

The mothballs will first sink to the bottom. When the citric
acid is added, they will rise to the surface one by one and then
sink and rise again.

Scientific Explanation:

Moth balls are only a little heavier than the solution. Vhen
the citric acid is added, carban dioxide is formed and collects
on the moth balls making the balls light enough to risc to the
surface where the bubbles of carhon Jioxide escape into the air.

Idcas for Further Exploration:
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APPENEIX B

Additional Activities for
Enriching Science Teaching

Simple Weaiher Vane

A simple vane may be sawed out of a single piece of wood wita a jig saw.. The best
plan is to procure a piece of wood [ree of knots and about one-fourth of an inch thick.
This piece of wond should be twelve inches wide and eighteen inches long.

three coals of puint. At the point of balance p'erce a hole through the shalt of the arrow.
The vane may br balanced by cutting a deep V in the rear end and by weighting the
point with sheet lead. Cut two pieces of sheet metal to act as “wsshers” for the top and
boiict of the shaft and then pivot the vane to the top of a broomstick with a straight
wire nail. A touch of oil will insure that the vane revolves easily.

Place the newly made wind vane in the upen where the wind will easily get to it
without being obstructed by trees or buildings. The direction toward which the arrow
points will alwuys show the direction from which the wind is blowing.

l< 18" e

| _
N 1_ 6"

f
| —_—
[ .
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IWind-sock Weather Vane

This typ: of indicator is used by airports in guiding pilots of airplanes abort the
durection of the wind, when coming in for a landing and when taking off.

To make it, procure a stiff piece of wire about two feet iong or a light hoop tea
irches in diameter. If wire is used make a circle about ten inches in diameler (Figure
A). Second, from a piece of lighter wire, 26” long mal e the hanger (Figure B) which
is to be attache 1o the rim {A). At one ernd of this wire inake a loop just large cnough
to slip over ihe rim. At the other cud make a locp about 1% inches in diameter. This
is the part ased to fasten the wind-sock ta the pole afier completion (See Figure B).

Third, cut a yiece of cheese cloth or light muslir to the following dimensions:
Three feet long, eleven inchies wide at the top edge, six inches wide at the bottom edge.

173

g



Fourth, sew the top edge securely around the rim (A), overlap the sides one inch and
sew firmly from tap to bottom, Fifth, slip the large loop of the hanger (R} over the rim
(A) and facten it in five or six places orly, to allow freedom of movement.

The bottom of the funnelshaped sock is allowed to bang loose. with no hoop.
Fasten the small loop of the hanger (B) to the top of a tsll pole set in an open space.

D)

Fig. A. Fig. B. Fig. C. (Completed Wind-sock)

As the wind lils the sock, the “tail” or botton end will point in the direction toward
which the wind is blowing.

A Baroscope

To show something about air pressure and the amount of moisture the air :ontains
fill an ordinary guart fruit jar half full of water. Next put a small quantity of water
S — into a long-necked bottle and invert it
quickly into the jar as shown in the illus-
tration. By raising the bottle carefully just
enough of the water may be let out of the
bottle so that it will stand at B.

When a storm is approaching the air
in the bottle will push the water in the
neck down to R. When it is to be fair the
water will be forced up to D. If the water
is down, say to the line A in the evening
iy and still lower in the morning, look for
-D stormy wveather. A slight lowering is natur-
al every evening and does not have special
significance. With the aid of this device
and with keen observ. .ou about the direc-
tion of the wind, children can leara to
predict weather some hcurs in advance.

Hoie to Make and Care for an Aquarium

The schoolruom aquarium miy be a very simple affair and still e effective. Alniost
uny glass receptacle will do, glass being chosen Lecause of its transparency, <o that the
lile within may be observed. Tumblers, fruit jars, candy jars and baltery jars ate ali
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available fo: aquaria. The tumblers are rspecially recornmended for observing the habits
of aquali: insecls.

A. Making the aquarium

1. Place in the jar a layer of sand an inch or more in depth.

2. In this sand plant the water plants which you find growing under waler in a
pond or stream. The plants most available are Water-weed, Bladderwort, Water
Starwert, Watercress, Stoneworts, Frog-spittle or Water.silk.

3. Place on top a layer of small stones or gravel to hold the plants in place.

4. Tip the jar a little and pour pond water in very gently at onc side to two or
three inches of the top; if a jelly tumbler is used, fill to within ar inch of the top.

5. Let it settle for a few houis,

6. Place il in 2 window which does not get 100 direct sunlight, A nerth window is
best; if there is no north window to the schoclroom, place it far enaugh at one
side of some other window so that it will not receive too much sunlight.

7. To get living creatures for the aquarium usze a dip net, which is made likc a
shallow insect net. (See Collecting Insects.)

8. Dip deep into the edges of the pond and be sure to bring up some of the Jeaves
and mud, for it is in these that the little water animals live.

9. As fast as dipped up these should be placed in a pail of pond water so that they
may be carried into the schoolroom.

10. In introducing ik water animals into the aquarium it is well to put but a few
in each jar so that each will have ample air ind plant foed.

B. Caring for the aquarium

Care should be taken to preserve the plant life in the aquarium, as the plants are
necessary to the life of the animals. They nct only supply the food, but they give
off axygen which the animals need for breathing. They also take up from the
water the poisonous carbonic acid gas given off from the bodies of the animals.

1. The aquarium should be kept where there is a free circulztion of air.

2. If necessary lo cover the aquarium to prevent insec.s, such as the water boal-
men and water beetles, from escaping, tie over il some mosquito nelling, or sy
upon the top a little square of wire nelting used for window screans.

3. The temperature should he kept rather cool; it is better for the waler of the
aquaijum to be no warmer than 50 degtces Fahrenheit, but this is not always
possible in the schoolroom.

4. If insects or animals die in the aquarium they shouid be removed at once, as
the decomposing bodies render the water foul.

5. To feed the animals that live upon animal food take a bit of 1aw beef, tie a
string to it and drop it i, leaving the free cnd of the slring outside of the jar.
After it has been in a (ew 1ours, pull it out; if it remains longer it will make
the waler foul.

6. As the water evaporates it should be replaced with water from the pond.
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How to Make a Terrarium

The same type of conlainer suggested for an aquarium il also serve for a ter.
rarium or indoor garden. [f you du not have a glass container large enough, you may
make one of old window panes. Cut six pieces for the sides, one for the bottom, and
one for the top. Since a terrarium dees not have to hold water the picces of glass may
be held together with strips of adhesive tape. The size of the terrariura may vary.

The following steps for arranging the terrarium are suggested:

1. Put a fairly deep layer of sand on the Luitom of the container. A few large
piezes of gravel or charcoal will provide drainage fou the dirt and keep the top
soil from becoming scur and moldy.

2. Put a thick iayer of sotl on th~ top of the sand, This soil should be fairly rici.
A terrarium. is more interesting vhen the soil is formed into hills and valleys,
rather than left as a flal surface.

3. Plant the desired plants in the soil. Almost any plant that grows in the local
environment may be raised in a terrarium. Violets, hepatica, wild strawberriecs,
buttercups, seediizg pines and ferns, slips of house plants and wandering Jew
are suitable. Select small, well.formed spec; aens.

4. Arrange plants so that they form a naturallocking, miniature lai dscape. For
exarnple: a woodland, a marsh, low hills zround a pond, or a desert.

5. After the garden is finished, sprinkle it with water and put a sheet of glass over
the top. A screen cover may be used for plants which requie lLittle or no

moisture.

Testing Soil

There is a simple and inexpensive method for determining whether a soil is acid
and consequently whether it needs limestone. This is known as the Comber, or potassiuzm
thiacyanate fesl,

The test ‘s made by placing a small amount of soil in a test tube of small glass
vial and adding some of the tesling solution. The soil and testing solution are then
thoroughly mixed. Afier the soil sinks the color of the solution indicates whether the
soil is acid or not. ¥f the solulion remains colorless the soii is sweet and already con-
lains plenty of limestone, I the solution turns red, the soil is acid and the degree of
acidity is indicaled by the degree of redness. The necessary testing solution and more
specifie direction for soil testing may he oblained from the University of Illinois Soils
V.alaratories. The bulletin Teciing Your Soil Jor Azidity, published by the Collsge of
Agriculture and Agricultural Experiment Station, University of 1llinois, will be helpful.

Making Leaf Prints

In the fall or spring, the making of leal prints gives children an interesting art
aclivity and encourages ohservation of the special shapes and characteristics of the
l2aves of various plants, Several methods are satisfactory for schoolroom use;
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1. Arrange leaves or a picce of blueprint paper in subdued light. Lay the paper
on & board, cover with a sheet of glass and place in a hright light for a few
minutes, then wash the paper with water.

2. Coat one-fourth of a sheet of newspaper with lard, wiping off the excess with
a cloth. Hold the ccated paper over a candle until evenly sooted. Then lay a leaf
o the paper, cover with a clean piece of paper ard rub with tips of the fingers.
Now trensfer the leaf to mounting paper, again cover with a clean sheet of
paper, and rub until a print of desired intensity is aroduced, Such prints are
permanent and do not smear.

3. Attractive spatterprints may be made by using a touthbrush, water color. bluing
or show card color, small piece of screen wire and the necessary paper.

4. Lay the leaf, flower, grass ur othar material on the paper to be painted. Ar-
range carefully to obtain Jesired pattern. Mix the paint to a thin cunsislency.
dip the brush into the paint and draw acruss the screen wire, holding the wire
about six inches above the paper. Experiment 1o secure desired results. Remove
leaf alter completing spatterwork

Collecting Insects

. Making & Net.

The wire ring to whizh the net is attached should le strong and springy. The bag
itself must be durable yet must perniit the contents o be seen easily. Mosquito
netting is not desirable since it wears out quickly. Bobbinet or Bruxelle cloth is
preferable since it is inexpensive and wears well. The size of the mesh will be
determined by the type of insect to be captured.

The shape and size of the bag are important. The net bag must be long enough
so that when an insect is captured the specimen may be kept inside the hag by
turning the handle and folding the net across the wire ring. The length of the net
should be approximately three times the diameter of the wire ring. The bottom
of the net should not taper 1o a poinl, but should not be less than 2 or 3 inches
in diameter.

B. Making Killing Jars for Inwts.

O

1. For use by sll children.
Punch two holes in the metal lid of a large-muuthed jar (pint or quatt size) and

17
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run a string through the heles leuving the loop on the inside. Place a wad of
absorbent cotton inside the loop, puli the ends of string tightly and tie fn a hatd
knol. Just before taking collecting trip, saturate the colton with cigarette lighter
fRluid or kerosene. The vapors of the fluid will penetrate into the hreathing pores
on the insccts’ abdomens killing them quurkly.

Note: dipping insects, other than butterflies or moths, directly into a bottle
of liquid kerosene quickly kills them and in addition protects them for some
time (rom ravages of those organisins which would destroy the collections, The
specimens will dry out readily after removal from the kerozene and will not
be harmed in appearance.

2. For use by older children and teaches.

Make the abov. jar arrangements hut substitute carbon tettacnloride for the
kerosone or lighter fluid. The potassium cyanide killing jars used in many high
school and college seience classes are not recommended for use in the el
mentary schools since cyanide is extremely poisonous and should not hie handled

by children.

C. M-nting Insects.

Line a large flat box {a peach crate is good) with currugated cardboard anl
cover it with plain wallpaper or consiruction paper. Fasten smull insects to the
box by thrusting a pin vertieally through the body and inte the corregated
paper. {If insects are to be kept over the summer a tight glass cover will bhe
necessary to keep out moths.)

D. Drying and Stretching Large Moths and Butterfiies.

As soon as the moth or hutterfly is Killed in the cyanide jar (do not allow it 1o
stay in the jar overnight as it will harden} remove it catefully and stret-h its
wings on a stretcher made as follows:

Cul a piece of corrugated cardboard 127 x 12", On it place two one-dnch niles
of corrugated cardboard pieces 127 x 5147, leaving s groove of one inch between
them, Fasten about the edges with gummed paper to rake a compact Wock.
rlace the body of the butterfly or moth in the groove and. with the point of a pin.
arrange the wings as desired. Fasten them in place with pins, placed along the
marginal ribs of the wings. When well dried. pin the in-cct into the mouating
bhox.



APPENDIX C

Selected References and
Resources

Professional Science Educaiion Books

Elementary School Level:

1. Blough, Glenn O., Schwartz, Julius, and Hugeett, Alhert J. Elementary School
Science and Houw to Teach It (Revised Edition). New York: 1ok, Rinchart
and Winston, Ine., 1958. 608 p.

Burnett, R. Will. Teaching Science in the Elementary School. New York: lolt,

Rinehart and Winston, Inc.,, 1953. 529 p.

3. Craig, Gerald S. Science for the Elementary School Tcacher (Revised Kdi-

tion). Boston: Ginn & Co., 1938, 894 p.
. Croxton, W. C. Science in the Elementary School. New York: McGraw-Hill
Book Co., Inc., 1937. 45% p.

5. Freeman, Kenneth, et al. Helping Children Understand Science. Philadelphia:
John C. Winston Co., 1954, 314 p.

6. Greenlee, Julian. #Better Teaching Through Elementary Srience. Dubuque,

lowa: Wm. C. Brown Co., 1954 204 p.

Greenlee, Julian. Teaching Science to Children (Revised Fdition). Duhuque,

Towa: Wm. C. Brown Co., 1955, 195 p.

. Hubler, Clark. Working With Children in Science. Boston: Houghton Mifin

Co., 1957. 425 p.

9. Navarra, John G. nd Zafloroni, Joseph. Science Today for the Elementary
School Teacher. Evanston, lllinois: Row, Peterson & Co., 1960. 470 p.

10. Richardson, John S., (Editor}. School Facilities Jor Science Inscruction. Wash-
ington, D. C.: The National Science Teachers’ Association, a department of
the National Education Association, 1954, 266 p.

11. Tannanbaum, Harold E. and Stillman, Nathan. Science Education for Ele-
mentary School Teachers. Englewocd Cliffs, New Jersey: Allyn & Bacon, Inc,,
1960. 399 p.

12. Wells, Harrington, Elementary Science Fducction. New Yark: McGraw-1ill
Bock Co., Ine, 1951. 333 p.
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Secondaty School Level:

1. Boyd, lclew W. Successful Devices in Teaching Biology. Portland, Maine:
J. Weston Walch, Publisher, 1957. 211 p.

2. Brandwein, Paul, et al. Teaciing High Schoo! Scicnce. New York: Harcourt,
Brace and Co, 1953. 568 p.

3. Burnett, R. Will. Teaching Science in the Secondary School. New York: Holt,
Rinchart and Winston, Inc., 1957. 382 p.
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L Hofi. Arthue G. Secondary Sehonl Seience Teaching. New York: Blakiston
Co.. 1950, 303 p.

5. Knoblack. 1. W. Readings in Biologicat Science. New York: Appleton-Centery.
Crofts. Inc, 1918, 449 .

wAiller, David Fooand Blaydes, Glenn W. Methods and Materials jor Teaching
Biclogiral Science. New York: McGraw-Hill Beok Co., 1938, 435 p.

. Morholt. Exelyn, et al. Teacking High Schos! Science: 4 Scurcebook for the
Biological Sciences. New York: Hareourt, Brace and Co., 1938. 596 n.

. Munzer, Martha E. and Brandwein, Paul. Teaching Science Through Con-
servation, New York: McGraw-Hill Book Co., Inc., 1950, 470 p.

9. Richardson, John S. Science Teaching in the Secondary Schools Englewcod
Clifls. N. J.: Prentice-Hall, Inc., 1957, 380 p.

. Weaver, Richard L. Conservation Handbook (National Associa®on of Biology
Teachers). Danville, Dlinois: Interstate Printers and Publishers, Ine., 1955,
409 p.
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Yearhooks:

LA Program for Teaching Science, Thirty-first Yearhoo of the National Society
for the Study of Education. Part 1. Chicago: Distributed by The University
of Chicago Press, 1932, 370 p.

2. Science Education in American Schools, Forty-sixth Yearboosk of the National
Siciety for the Study of Education, Part 1. Chicagy: Distribited by The
University of Chicago Press, 1917, 306 p.

3. Rethinking Science Education, The Fifty-ninth Yeashook of the Natiunal
Soeciety for the Study of Fducation, Part 1. Chicago: Distributed by The
University of Chicago Press, 1960. 341 p.

3, Seience for Todays Children. Thirty-sccond Yearhook of the National Asso-
ciation of Elementary Principals. Washington, . C.: Dapartment of Flementary
School Prineipals, a departmen’ of the National Education Association, 1953.

311 p.
Science Education Bulletins

1. Blough, Glenn O. It's Time for Beiter Elementary School Sciernce. Washington,
D. C.: The National Science Teachers’ Association, a dzpartment of the National
Fducation Association, 48 p.

2. Craig, Gerald S. Science in tae Elementary School (What Rescarch Savs to

the Teacher Series}. Washington. D. C.: The Departmnts of Classroom

Teachers and American Educational Research Assocition of the National Fdy-
catien Assaciation, 1957, 33 p.

. Dunfee, Maxine and Julian Greenlee. Efementary School Science: Research
Theory and Practice. Washington, . C.: Association for Supervision and Cur-
riculum Development, a department of the Natianal Fducation Association,
1957. 67 p.

. Fhe tmprovement of the Teaching of Scicnce and Mathematics in the Ele
mientary Schools. Greencastle, Indiana: Delauw University, 1938, 12 p, @

5. The Teaching of Science in Hlinois {Allerton House Confereace on Fduration
Reporty. Carbondale, Winois: Southern Winois University, 1937, 3% p.

6. Zim, Heriert S, Science for Children and Teachers. Washingtan, D, C.2 Asso-
ciation for Childhood Fducation International, a departiment of the Naticnal

Education Association, 1933, 53 p.
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Many organizations publish bulletins and materials pertinent to the teaching of

elementary school science. A letter of inquiry to these organizations will bring lists of
titles and costs. Representative otgani-ations are:

1. American Fducational Rescarch Association, 1201 - 16th Street. N. W., Wash-
irgton 6, D. C.
2. Association for Childhond Fducation International, 1201 - 16th Street, N. W,
Washington 6, D. C.
3. Bureau of Publications, Teachers College, Columbia University, New York
City, N. Y.
4. National Society for the Study of Education, The University of Chicago Press,
Chicago 37, Illinois.
5. Department of Elementary Schoo! Principals, National Education Acsociation,
1201 - 16th Street, Washington, D). C.
6. Natioral Science Teachers” Association, Washington, D. C.
7. National Association for Kesearch in Science Teacning, Washington, D. C.
8. United States Department of Health, Education and Wellare, Washington, 1. C.
Some texthook publishers produce science education materials [or distribution

to those who request to be placed on their mailing Lsts. Representative companies and a
sampling of their publications are:

1. Allyn & Bacon, Inc., Englewood Clifls, New Jerse , Science News.

2. D. C. Heath & Co., Boston 16, Mass.. Science Monograph., The Packrt.

3. Holt, Rinehart and Winston, Inc., 383 Madison Avenue, New York 17, N. Y.
Holt Service Bulletin Aids and ldeas in Teaching Science.

4. Row, Peterson & Co., Evanston, 1llinois, 4 Monograph for Elementary Teachers.

5. The Macmillan Co., New York 11, N. Y., Teachers’ Service Bulletin.

6. Scott, Foresman & Co., Chicago, W, Middle Grade Activities, Science Teachers'
Notebook.

7. The L. W. Singer Co., Inc,, (Education Departient, Singer Sewing Machine
Company}, New York 6, N.X. Singer Science News,

4. Ginn & Co., Boston 17, Mascachuselts, Elementary School Notes.

9. Prentice-Hall, Inc.,, Frzglewood Cliffs, N, }., Science Newsleter,

Supplemental Teaching Resources

Teacher Aids and Idea Books:

O
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1. Abell, Fred H. The Hote Book of Grade School Scienve, Chicago: Standard
Scientific Supply House, 1957. 1%% experiments.
2. Atkin, ). Myron and Bumnett, R. Will. Elementary School Activities Series,
New York: Holt, Rinehart and Winston, Inc.
Air, Winds, and Weather, 1958.
Elec:iizity and Magnetism, 1958,
Working with Animals, 1959,
Working with Plants, 1959.
3. Baker, "Tunis. Baker Science Packet for Elemeniary and Junior High School,
Upper Montelair, N.J.: Baker Science Packet. 1954,
4. Blough, Glenn 0. and Campbell, Marjorie H. Making and Using Classroom
Science Materials. New York: Ifolt. Rinehart and Winston, Ine.. 1951, 229 p.
5. Hungerf>rd, Harold and Drew, Rolett K. Tea-hing Elementary Seience With-
out A Taperrisor. Portland. Maine: J. Weston Walch. Publicher, 1959, 280 p.
0. Lynde, Catleton J. Science Experiences With Ten-Cent Store Equipment. Prince.
ton, N.J.: D. Van Nostrand Co., Inc., 1955, 276 p.
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14.

15.

16.

17.

-

18

. Nelson, Leslie and Lorbeer, George C. Science Activities for Elenentary Chil-

dren. Dubuque, lowa: Wm. C. Brown Co., 1955. 153 p.

. Partridge, J. A. Natural Science Through The Scasons. Toronto, Canada: The

Macmillan Co., 1955, 522 p.

. Patker, Bertha Morris. Science Experiences-Elementary School. Evanston, Tlli-

nois: Row, Peterson & Co., 1939, 272 p.

. Parker, Be.tha Morris, et al. Basic Units (81 Lasic units- primary through

junior high school}. Evanston, Hlinvis: Row, Peterson & Co., 1952

. Swezey, Kenneth M. Science Tricks for Fun. Greenwich., Conn.: Fawcett Pub-

lications, Irc., 1952. 141 p.

. Swezey, Keneth M. Science Magic. New York: MeGraw-I1ill Book Company,

Inc., 1952,

. Elementary Science. Darien, Connecticut; The Fducational Publishing Cur-
¥

poration, 1950. 80 p.

Elementary Science. Darien, Connecticut: The Fdueational Publishing Cor-
poration, Book I, 1958; Book II, 1958; Scicnce I, 1956.

Nature Stucies. Darien, Connecticut: The Educational Publishing Corpocation.
Boc_ok I, 1948; Book II, 1948.

Liljenberg, Gladys. The Instructor Science Series (Direct Process Fdition).
Mitdle Grade Experiment Bool 1, 1953. 214 p. and Middle Graile Experiment
Book 11, 1953. 24 p. Dansville, New York: F. A. Owen Publishing Ce.

Cooke, Ralph I. The Instructor Science Scries (Direct Process Edition). Middle
Grade Experiment Book I, 1952, 2.1 p. and Midile Grade Experiment Book 11,
1952. 24 p. Dansville, New York: F. A, Gwen Pulblishing Co.

UNESCO Soarce Book fJor Science Teaching. New York: UNESCO Pub-
lications Center, 1958, 222 p.

Science Education Journals and Magazines Useful in Teaching Science
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5.

6.

7.

8.

9.

. {udubon Magazine. Published by the Mational Audubon Society, 1130 Fifth

Avenue, New York City, New Yeork,

.Cornell Rural School Leaflets. Published by the New York State Collepe of

Agriculture, Cornell University, Ithaca, New York.

. Elemientary School Science Bulletin, Pullished hy the Naticnal Science Tearh

ers’ Association, 1201 Siatcenth St, N.W., Washingion 6, D.C

Junior Astronomer. Published hy Benjamin Adelniin, 4211 Col e Diive, Silver

Springs, Meryland.

National Geographic Magazine. Pullished by the Nattanal Geographic Society,
1146 16th Street, N. W., Wachington, D. C.

Natural {lictory. Published by the American Muscum of Natural History.
9th and Central Park West, Nev York 24, New York.

School Science and Mathematics. Published by the Centrai Accoriation of
Science and Mathematics, Oak Park, Hincis.

Science Digest. Published by Science Digest, 200 E. Ontarin ¢t., Chicago,
Hlinois.

Science Edvcation, Published by the Nativnal Association for Research in
Science Teaching, University of Tanpa, Tampa, Florida,
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10.

11

12,
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8.

9.
10.

11.

12.

13.
14.
5.

16

17
18.
19.
20.
21.
22.

23.
24.

Science Newsletter. Published by Science Service, 1719 N. St.,, N.W., Wash-
ington, D.C.

. Science World. Published by Scholastic Magazine, 33 W. 42nd St., New Yerk

36, New York.
The Science Teacher. Published by the National Science Teachers’ Association,
1201 Sixtecnth Street, N.W., Washington 6, D.C.

Sources of Science Reference Materials

. Bibliography of Books for Children. Association for Childhood Education In-

ternatinnal, Washington 5, D.C., 1956.

. Giles, Ruth, and Cook, Dorothy E. Children’s Catalog. H. W. Wilson Co., New

York, N.Y., 1956.

Basic Science Series. Row, Petersor: & Co., Evanston, Illinois.

Wehster Classroom Science Series. Webster Publishing Co., St. Louis, Missouri.
Free and Inewpensive Learning Materials, Division of Surveys and Field
Services, George Peabody College for Teacliers, Nashville, Tenrcssee.
Beuschlein, Muriel and Sanders, James M. Free and Inexpensive Tcaching
Materials, Chicago Schools Journal Supplement, Chicago Teachers College,
Chicago, ifiinois.

. Beuschleir., Muriel. Frec and Inexpensive Materials for Teaching Conservation

and Resource Use. National Association of Biology Teachers, P.O. Box 2073,
Ann Arbor, Michigan, 1954.

Choosing Free Moaterials for Use in the Schools. The American Association
of School Administrators, National Education Association, Washington, D.C.
Fowlkes, John G. et al. Elementary Teachers' Guide to Free Curriculum Ma-
terials. Educators Progress Service, Randolph, Wiscunsin.

Phillips, Brose. Index to Free Teaching Aids. Free Teaching Aide Co., Harris-
burg, Illinois.

Sources of Free and Low-Cost Materials. U.S. Department of Commerce, Civil
Acronautics Administration, Officc of Aviation Development, Washington 25,
D.C.

Wittich, Walter A. and Hanson, Gertie L. Educators Guide to Free Tapcs,
Scripts, and Transcriptions. Yducators Progress Service, Randolph, Wiscunsin.
INlinois State Geological Survey, Urbana, Illinois.

Division of Forestry, Department of Conservation, Springfield, fllinois.

Soils Conservation Service, U.S. Department of Agriculture, 605 S. Neil Strect,
Champaign, linois.

Division of Conservation Fducation, Office of the Superinterdent of Public
Instruction, Emerson Building, Fairgrounds, Springheld, lllinois,

Ilinois State Museum, Centennial Building, Springficld, Ilinois.

Bell Telephone Laboratories. Contact the nearest Bell Telephone office.
National Plant Food Institute. 1700 K Street, N.W., Washington 6, D.C.
Federal Security Agency, U.S. Office of Education, Washington, D.C.

Netural History Survey Division, Urbana, Illinois.

Exiension Service in Agriculture and Home Economics, College of Agriculture.
Univerity of Illinois, Urbana.

School of Agriculture, Southern Hlinois University, Carbondale.

Lists of Soprces of Free and Inexpensive Teaching Materials. Instructional
Matcrials Department, Southern lflinois University, Carbondale.
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Sources of Free or Inexpensive Audio-Visual Malerials

Films and Filiatrips:

i

ERIC
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1.

2

16,
1L

1

—

15.
16.
17.
18.

19.

20.
21.

~
»

2%

™o
o

Shetl O Co.. 021 S0 Michizan Avenue, Chivago 5. inais,
Modera Talking Picture Service, Tnew 3 Fast 51 Steeet. New York 220 New
York.

- Encyclopedia Britanniva Filas Tnew TS0 Wilniette: Avenne, Wilmette, HEnsis,
CEducators Guide to Free Fitms, Fducators Progress Sonviee, Randalph, Wis

consin,

Educators Guide 1o Free Fim Stréps. Eduetors Progies Seivice, Randolph,

Wisconsin,

Free Film Sowree Directury. BeViy Corporation. THT Arnitage Mvenue,

Chicago, Minots.

- American Museum of Natarad History, 79th Street and Central Park West, New

Yark 22. Now York.

ilinois State: Muscum, Centennial Building, Springhieid, Hlineis.
9.

Division of Comservation Lducation. Office of the Superintendent o, [l
Instruction, Fairgrounds, Springfield, Nlinois.

Hlinois Department of Conservation, State Office Building, Springhe!d. Hiinais,
Educational Film Guide. . W. Wilsonn Co., 930 University Avenur. New
Youk, New York.

Filmstrip Guide. 2o W, Wilaon Co. 930 University: Avente, New York, Nes

York.

LULS. Government Films for Pablic Educational Use, Bulletia No. 1, Superin.

tendent of Documents, U.S, Government Printing Office. Washington 25, D.C

Films and Textbook Correlutions for Elementary Schoot Sefence. ¥oung America

Films, Inc., 18 East 11st Street, New York 17, New York,

Associated Films, Inc.. 561 Hillgrove Avenue, LaGrange. inoix,
Audio-Visual Aids Service, Division of Extension, University of Hlinois. Uthana.
Audio-Visual Aids, Sauthern Ilhinois University, Carbondale,

Knowledge Builders Filin Scriice. Knowledge Builders, Visual Education Build.
ing, Floral Park. New York.

Motion Pictures. Prepared and distiibuted by the United States Steel Corpora-
tion, Chicago Film Distrilution, United States Steel Pollic Relations Depait-
ment, 208 S, LaRalle Street, Chicago 90, Hinois,

Filmstrip House, 317 Madison Avenue, New Yok 17, New York.
McGraw-Hill Scienre Filns, Text-Film Department. MeGraw - Hill Book G
Inee. 330 West 42nd Street, New York 36, New Yotk

22. Coronet Films, Coronet Building, Chicago L THinois,
23, Films Incorporated. A subsidiary of Enevelopedia Britanodoa File, T 101

Wilmette Avenue, Wilmetie, Hhnois,
S. V. E. Education Picture Catalog. Saciets for Vicual Education, Tnel 1315
West Diversey Parkway, Chicago, Miinois.,

5. United World Films, 1 #15 Park Avenue, New York 290 New York,
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